x'AD-A042  924  ARMY  COMMAND  AND  GENERAL  STAFF  COLL  FORT  LEAVENWORTH  FANS 
1 GLOBAL  telecommunications  NETWORKS, (U) 

JUN  77  R E GRAY 

UNCLASSIFIED 


F/G  17/2 


n 

— 

■ { 

■n- . . 

i 

. ■V',  . 

1 

J 

1 



. 1 V 

' \ 

1 

\ 

1 

1 

j 

1 

i 

V 

i 

1 

/•  .*** 

J 

•# 

«• 

lO 


MICROCOPY  RLSOLUllON  If 


SI  CHAR! 


NAIK'NAI  HdWJAli  AN 


AOA042924 


1 


GLOBAL  TELECOMMUNICATIONS  NETWORKS 


j 5 Xfo/::' X 

A thesis  presented  to  th^ /F^tiuity . A 
Command  and  GeneraJ-C^ti/f  College 

fulfillment  of  the 'retjuireBenta  for  .the. 

/ degree  . \ \ 

MASTER  OF  MILITARX  ART  AND  SCIEN^^  '' 


/ ROBERT  E.  GRAY,  MJ,  US, 
B, A.,  Ohio  State  University, 


Fort  Leavenworth,  Kansas 
1977 


ii 


MASTER  OF  MILITARY  ART  AND  SCIENCE 
THESIS  APPROVAL  PAGE 


Name  of  candidate  Major  Robert  E.  Gray 

Title  of  thesis  Global  Telecommunications  Networks 


Approved  by: 


/3L£M 


Ducd 


Research  Advisor 
Member,  Graduate  Faculty 


, Member,  Graduate  Faculty 
Graduate  Faculty 


Accepted  this  3 / day  of 
Director,  Master  of  Military  Art 


Member,  Consulting  Faculty 




and  Science 


The  opinions  and  conclusions  expressed  herein  are  those  of  the  individual 
student  author  and  do  not  necessarily  represent  the  views  of  either  the 
U.S.  Army  Command  and  General  Staff  College  or  any  other  governmental 
agency.  (References  to  this  study  should  include  the  foregoing  statement.) 


lii 


GLOBAL  TELECOMMUNICATIONS  NETWORKS 
ABSTRACT 

The  present  international  telecommunications  system 
is  a mosaic  of  different  and  separate  telecommunications 
systems,  each  providing  services  of  a limited  nature  to  a 
specialized  community  of  users  All  too  frequently  these 
international  systems  are  too  poorly  interconnected  to  provide 
telecommunications  services  on  a world-wide  basis.  The  growth 
pattern  of  the  present  international  telecommunications  systems 
has  been  on  an  incremental  basis,  characterized  by  point-to- 
point  telegraph  and  telephone  circuits. 

This  study  traces  the  growth  and  evolution  of  inter- 
national telecommunications  and  auialyzes  the  impact  of  recent 
technological  advances  in  electronics  on  the  cost  and  capacity 
of  present  international  telecommunications  systems.  The 
study  concludes  that  a Global  Telecommunications  Network  (GTN), 
with  the  capacity  to  interconnect  each  of  the  existing  inter- 
national systems  is  economically  and  technically  feasible.  A 
proposal  to  establish  such  a network  is  put  forth.  The  pro- 
posed network  will  not  supplant  the  present  systems  but  merely 
augment  them  in  such  a manner  as  to  increase  the  availability 
of  international  circuits  while  at  the  same  time  effecting  a 
reduction  in  cost  for  their  usage. 

By  applying  the  current  telecommunications  networking 
technology  of  automatic  circuit  and  message  switching  demand 
assigned  transmission  channels  as  well  as  circuit  preemption 
options,  to  the  design  of  a GTN,  the  study  has  determined  that 


^ . ..  


the  necessary  channelization  can  be  made  available  to  establish 
specialized  subsystems.  One  subsystem  proposed  for  establish- 
ment in  this  manner  is  the  Global  War  Avoidance  Telecommuni- 
cations Subsystem  (GLOIVATS).  As  a result  of  an  analysis  of 
the  impact  of  the  current  model  of  a war  avoidance  tele- 
communications system  (the  Washington-Moscow  direct  communi- 
cations link)  on  relations  of  the  United  States  aind  the  Soviet 
Union,  the  study  concluded  that  such  systems  may  aid  in 
stabilizing  crises  in  international  relations. 

The  technical  parameters  and  network  design  require- 
ments proposed  by  the  study  are  based  on  the  use  of  a communi- 
cations satellite  as  the  primary  transmission  medium.  Costs 
of  the  proposed  GTN  are  analyzed  and  derived  in  terms  of  the 
cumulative  costs  of  the  earth  terminal  stations,  leased 
satellite  channels,  leased  submarine  cable  channels  aind  the 
computerized  switches.  The  proposed  system  is  achievable 
within  the  next  five  years. 
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CHAPTER  I 


INTRODUCTION  TO  THE  PROBLEM 
BACKGROUND 

The  recent  advances  in  the  state-of-the-art  in  tele- 
communications and  electronic  technology  has  made  possible  a 
truly  global  telecommunications  network  that  offers,*  "inter- 
national communications  on  a scale  and  of  a scope  significantly 
greater  than  has  been  considered  possible  until  very  recently."^ 
These  new  advances  in  telecommunications  technology  will  not 
supplant  present  day  telecommunications  systems  but  may 
complement  them  by  providing  additional  capabilities  for  inter- 
connection of  present  day  national  and  international  tele- 
communications systems.  The  advances  in  technology  that  may 
prove  to  have  the  greatest  impact  on  global  telecommunications 
are  the  development  of  a small  transportable  satellite  terminal 
and  the  computerized  switch.  Through  the  use  of  these  inven- 
tions the  present  international  system  may  be  extended  to 
provide  service  to  even  the  most  remote  regions  of  the  world. 

^r.Iickelson,  Sig.  "Communications  by  Satellite." 

Foreign  Affairs.  October  I969. 
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HYPOTHESIS 


It  is  possible  with  minor  augmentation  to  the  present 
international  telecommunications  system  to  provide  a world- 
wide telecommunications  network.  ; 

TASKS 

To  test  the  hypothesis,  the  following  questions  will 
be  answered! 

a.  What  will  be  the  cost  of  the  augmentation  package 
in  terms  of  present  day  dollars? 

b.  What  is  the  traffic  requirements  expressed  in 
terms  of  voice  grade  channels  of  three  kilohertz  bandwidth? 

c.  What  areas  of  the  world  are  presently  without  the 

capability  to  access  the  international  telecommunications  j 

system?  ^ | 

d.  What  is  the  optimum  design  criteria  for  the  added  I 

j 

systems  in  terms  of  bandwidth  and  power  levels?  i 

METHODOLOGY 

Chapter  I gives  the  background,  states  the  hypothesis, 
and  establishes  the  criteria  and  objectives  for  this  study. 

Chapter  II  deals  with  the  evolution  of  global  telecommuni- 
cations networks  in  terms  of  growth  and  development  from  a 
service,  facility  and  cost  point  of  view.  Chapter  III  pro- 
poses the  establishment  of  a Global  Telecommunications  Network 
and  describes  its  operational  concepts  and  capabilities. 

Chapter  IV  details  the  technical  design  parameters  required 


for  the  augmentation  packages  to  transition  from  the  present 
day  international  telecommunications  system  to  a global  tele- 
communications netv/ork.  Chapter  V summarizes  and  analyzes  the 
material  discussed  in  chapters  II,  III,  and  IV.  While  nd  new 
material  will  be  introduced  in  this  chapter,  significant 
aspects  of  the  material  covered  in  the  previous  chapters  will 
be  explored  in  an  attempt  to  isolate  data  and  information  on 
which  to  base  conclusions. 

SCOPE 

This  study  is  limited  to  the  following  areas j 

a.  Research  and  analysis  of  the  international  tele- 
communications systems  present  and  planned  capabilities. 

b.  Assessing  the  impact  of  recent  advances  in  tele- 
communications technology  on  global  telecommunications  systems. 

c.  The  application  of  telecommunications  networking 
technology  to  design  a global  telecommunications  network, 
that  affords  each  nation  of  the  world  the  capability  to  access 
the  worldwide  telecommunications  system. 

DEFINITIONS 

Definitions  germane  to  this  study  are  consistent  with 
Department  of  the  Army  Regulation  310-25,  Dictionary  of  United 
States  Army  Terms.  1 June  1972.  The  following  definitions  also 
apply  to  this  research  effort. 

a.  TELECOMTilUNICATIONS  NETWORK  - A composite  system  of 
interconnected  telephone,  telegraph,  radio  and  video  sub- 
systems for  the  transmission  and  reception  of  information. 
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LIMITATIONS 

The  research  shall  be  restricted  solely  to  unclassified 
sources.  This  approach  will  facilitate  the  wide  dissemination 
of  the  paper  and  provide  for  less  restrictive  document  handling 
procedures.  Because  of  the  amount  of  source  material  available 
and  time  constraints,  only  thot  reference  materials  available 
at  Fort  Leavenworth  will  be  used  in  this  research  effort. 
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GlIAPT'ER  II 

. /OLUTIOI.  OE  GLOBAL  TELLCOi.I.TUKICATIOLG  LETWCRKS 

ILTRODUCTTOi: 

Ar.ong  the  niany  factorL:  that  have  an  effect  on  peace 
and  stability  in  the  international  environment  are  communi- 
cations contacts  and  interdependence  c ong  major  powers. 

Jhile  all  communications  contacts  may  not  involve  tele- 
communications directly,  tangentially  they  create  an  environ- 
ment which  adds  impetus  to  the  demand  for  telecoramunications 
links  and  services. 

In  addressing  the  United  Nations  General  Assembly  in 
1961,  Jav/aharlal  Nehru,  President  of  India,  stated  that  he 
"thought  it  might  be  more  helpful  if  more  attention  were  directed 
to  the  cooperative  activities  being  pursued  by  the  nations  of 
bhe  world,  'even  between  countries  which  are  opposed  to  each 
other  in  the  political  and  other  fields'."^  That  these 
cooperative  activities  alluded  to  by  Kr.  Nehru,  Nave  become 
increasingly  less  difficult  is  possibly  the  result  of  the 
growth  in  international  communications.  Note  how  closely  the 

^Colin,  Cherry.  '.Vorld  Communications ; Threat  or 
Promise.  (Bath,  U.K.;  Niley-Interscienco , 1971),  p.  121. 


rate  of  growth  of  international  organizations  (Figure  l) 
parallels  that  of  the  rate  of  growth  of  transatlaintic  tele- 
phone circuits  shown  in  (Figure  2). 

The  rise  of  global  telecommunications  also  parallels 
and  reflects  the  growing  interpenetration  between  the  economies 
of  the  developed  societies.  It  is  in  the  area  of  economics 
that  the  world  may  show  its  maximum  amount  of  communications 
contacts  and  interdependence.  During  periods  of  international 
crises,  military  relationships  and  military  power  are  empha- 
sized, but  economic  factors,  relationships  and  power  are 
crucial  in  peace.  "Developed  economies  must  progress  together 
or  the  entire  edifice  of  economic  growth  may  collapse. 

Strategic  polarities  may  be  less  relevant  than  economic  inter- 
relationships which  are  increasingly  uniting  developed 
polities. 

This  chapter  will  examine  the  growth  of  and  develop- 
mert  of  global  telecommunications  from  a service,  facility  and 
cost  point  of  view.  While,  at  the  same  time  assessing  the 
impact  of  this  growth  and  its  attending  technological  advances 
on  the  design  of  a truly  worldwide  telecommunications  network 
and  a proposed  design  for  a Global  War  Avoidance  Telecommuni- 
cations Subsystem  (GLOWATS). 

In  addressing  the  United  Nations  on  25  September  I961, 
President  John  F.  Kennedy  declared* 


'^Richard  Rosecrance.  International  Relations i Peace 
or  War?  (New  York*  McGraw-Hill  Book  Company,  1973),  p.  ^9. 
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Figure  1 

Grov/th  of  International  Organizations 
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Source!  Adapted  from  World  Communications t Threat  or 

Promise?  (Bath,  U.K.;  Wiley-Interscience,  1971) 


Transatlsintic  Telephone  Circuits 
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We  shall  propose  a global  syster.  of  communications 
satellites  linking  the  whole  world  in  telegraph  and 
telephone  and  radio  and  television.  The  day  need  not 
be  far  av/ay  when  such  a system  will  televise  the 
proceedings  of  this  body  to  every  corner  of  the 
world  for  the  benefit  of  peace. 

The  global  telecommunications  systems  that  have  evolved  since 

President  Kennedy  spoke  those  v ’ds,  do  indeed,  make  it 

possible  to  transmit  television  to  every  corner  of  the  globe. 


GROliVTH  OF  GLOBAL  TELECOMIVTUNICATIONS  SYSTEI-B 


On  the  eve  of  the  first  attempt  to  bridge  the  Atlantic 
ocean  by  telegraphy,  The  Tim.es  of  London  published  an  article 
headed  "Shrinking  World",  in  which  these  sentences  appearedi 

So  far  as  human  foresight  can  judge,  the  Old  and 
New  World  will  be  in  telegraphic  communication  before 
tomorrow  night.  The  prospect  opened  to  the  world  by 
this  achievement  is  so  marvellous  that  any  attempt  to 
describe  it  must  give  only  a faint  and  feeble  picture. 

The  two  most  active  and  energetic  nations  of  the  globe 
are  placed  in  hourly  communication.  The  Governments 
of  England  and  the  United  States  will  be  able  to 
converse  rapidly  and  freely,  removing  misconceptions 
should  they  arise,  and  transacting  their  affairs  without 
delay  of  a voyage  during  which  the  face  of  events  may 
be  changed,  ...  By  bridging  the  Atlantic  these  two 
great  systems  are  brought  into  connexion.^ 

In  printing  this  article,  The  Times  of  London  recognized  the 

potential  of  international  telecommunications  links  to  serve 

as  a means  for  intergovernmental  coordination.  Since  that 


3 

^Orrin  E.  Dunlap  Jr.  Communications  in  Space . 
(New  York*  Harper  & Brothers,  Publishers,  1952),  p.  103. 

^Colin  Cherry.  World  Communications » Threat  or 
Promise . (Bath,  U.K.;  Wiley-Interscience , 1971 ),  p.  IO3. 
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event  the  entire  world  hao  experienced  tremendous  growth  in 
international  telecommunications  but  for  the  countries  of  the 
North  Atlantic  region  it  has  been  explosive. 

Because  of  differences  in  societies  and  relative  levels 
of  economic  advancement  the  demand  for  international  tele- 
communications varies  from  one  area  of  the  world  to  another. 
Britain  is  considered  to  be  the  world’s  busiest  telegraph 
center.  The  United  States  on  the  other  hand  either  originates 
or  terminates  over  80  percent  of  all  "international  communi- 
cations traffic."-^  Although,  the  first  trans-Atlantic  tele- 
phone cable  was  installed  only  20  years  ago,  by  "1970,  about 
1322  telephone  circuits  (or  equivalent)  could  be  carried 
across  the  Atlantic  by  cable  and  about  600  more  by  satellite. 
Both  methods  have  continued  to  expand  their  capacities."^ 

Figure  2 shows  the  effect  of  this  growth  in  capacity  on  trans- 
Atlantic  telephone  traffic,  since  the  first  submarine  cable 
was  installed  in  195^.  As  the  number  of  international  circuits 
have  risen,  the  cost  of  using  this  service  has  been  reduced. 
These  falling  costs  are  due  to  the  relatively  new  developments 
in  electronics  that  permit  the  carrying  of  more  and  more 
messages  over  the  same  bandwidth.  Figures  3 and  4,  illustrate 
the  falling  cost  of  telecommunications  and  projects  a trend 

■^Judith  T.  Kidlow.  IntelSat ; Studies  in  Inter- 
national Relations  and  Foreign  Policy . (Lexington,  Mass., 

D.C.  Heath  and  Co.,  1973),  P«  l47 

^Colin  Cherry.  World  Communi cations » Threat  or 
(Bath,  U.K.;  Wiley-Interscience , 197iy.  p.  85^ 


Promise . 


Relative  Costs  of  Providing  a 100  I»Iile  Trunk  Circuit 
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Figure  3 

The  falling  cost  of  telephone  trunk  circuits  over  the 
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for  the  future.  Recent  advances  should  reduce  these  costs 
further.  For  example,  waveguide,  coaxial  cables  and  micro- 
v/avo  methods  now  under  development  may  carry  up  to  and  over 
100,000  circuits  simultaneously  across  the  country.  Figure  5 
depicts  the  "relative  costs  of  twisted  pair-wire  cables, 
coaxial  cables,  microwave  radio  ’elay  and  helical  wave- 

7 

guides."  Advances  in  LASER  and  Fibre  Optic  technology  should 
reduce  these  costs  even  more. 

Now,  even  with  a satellite  system  that  promises  many 
thousands  of  telephone  circuits,  submarine  cables  still  remain 
an  integral  part  of  international  telecommunications  systems. 
"Additional  undersea  cable  systems  are  under  construction, 
despite  the  fact  that  satellite  systems  hold  the  promise  of 

Q 

lower  circuit  cost  for  large  volumes  of  traffic."  Figure  6, 
again  indicates  how  the  costs  of  circuits  go  down  as  the 
number  of  circuits  over  a given  means  increase  (in  this  case 
the  means  is  a transoceanic  cable  system) . Telephone  and 
telegraph  circuit  cost  over  the  North  Atlantic  route  is 
expected  to  decline  because  of  increased  cable  and  satellite 
circuit  capacity. 

7 

'James  I'lartin.  Future  Developments  in  Telecommuni- 
cations. (Englewoods  Cliff,  N.J.,  Printice-Hall  Inc.,  1971) 

0 

Orrin  E.  Dunlap  Jr.  Communications  in  Space . 

(New  Yorks  Harper  & Brothers,  Publishers,  19^),  p.  160. 
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FLAK.MI'iO  OP  INTSRKATTO'XAL  T2LL-C0: J.l'IilCATlONS 

The  plannin/^  of  all  international  telecommunicationn 

la  the  rosponnibility  of  a United  Rations  special  agency, 

9 

nra’.cl;/  the  International  TeleconriUnications  I'nion  (ITU). 

At  the  sai.'ic  tine,  certain  aspeci  of  international  tele- 
coinn.unications  may  only  concern  a single  continent  or  a group 
of  countries  or  an  individual  country.  Thus,  there  are  three 
levels  at  v/hich  planning  must  proceed;  Global  or  International, 
Regional  and  National.  An  international  committee  meeting  in 
Rome  under  the  auspices  of  the  I.T.U.,  was  the  first  to  start 
planning  for  a v/orldwide  telecommunications  system  capable  of 
carrying  telephone,  telegraph  and  other  services.  The  committee 
"studied  the  needs  of  the  developing  areas  of  the  world  (e.g., 
Africa,  Asia,  and  South  America)  with  regard  to  relating  these 
needs  to  the  existing  and  projected  netv/orks  of  Europe  and  North 
A;;.erica.  Specifically,  the  committee  was  charged  with  deter- 

mining the  flow  of  telecommunications  between  the  various  areas 
of  the  globe  in  order  to  provide  an  estimate  of  hov;  many  tele- 
phone channels  were  required  to  link  the  whole  world.  A second 
conference  held  in  Niexico  City,  I.exico  in  I967  took  up  the 
question  of;  Idhat  is  the  most  feasible  technical  method  to 

9 

Colin  Cherry.  World  Communications ; Throat  or 
Fromi se . (Bath,  U.K.;  diley-Interscience , 197lTi  p.  1^. 

^^Ibid. ■ p.  132. 
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make  this  a viable  system,  and  was  the  refinement  of  the 
orifjinal  estimate  circuit  requirements  necessary?  Figure  7# 
shows  the  principal  international  and  global  flow  of  telephone 
or  equivalent  telegraph  traffic;  numbers  indicate  an  estimate 
of  voice  grade  telephone  circuits  in  years  1962,  I968,  and  in 

1975. 

There  are  three  teographical  regions  for  which  global 

cable  systems  for  telegraph  and  telephone  services  have  been 

planned  (see  Figure  8)1  first,  the  North  Atlantic  for  common 

American,  Canadian,  British,  European  and  Twiddle  Eastern 

connection;  second,  the  British  Commonwealth  system  and 

third,  is  the  Pacific  system  which  serves  the  United  States' 

interests. A joint  American-British  enterprise  was 

responsible  for  the  first  of  these  cables  to  be  laid  across  the 

North  Atlantic.  "A  second  and  similar  cable  was  laid  between 

Britain,  Paris  and  Frankfurt,  in  1959  and  a third  in  I963  was 

12 

laid  between  Britain  and  Canada."  The  second  planning  area 
v/as  for  an  overseas  cable  systemi  to  serve  the  British  Common- 
wealth. A Commonwealth  telecommunications  conference  held  in 
London  during  July  of  1958  concluded  and  recommended  that  a 
global  submarine  cable  system  be  installed  to  link  the  common- 
wealth countries. Figure  8,  shows  the  planned  global  sub- 
marine cable  system.  Figure  9,  shows  how  much  of  this  system 

^^Ibid. . p.  87. 

^^Ibid 

^^Ibid . , p.  88 . 
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jource:  Adapted  from  World  Communications i Threap  ^ 

Id-omise?  Bath,  U.K.;  Wiley-Interscience , 1971} 


Figure  8 

•Round-the-World'  Telephone  Cable  System  as  conceived 
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Figure  9 

The  World *!3  Principal  Intercontinental  Trunk  Routes  (cables  and 
satellite  Tor  telecommunications  (telephony,  telegraphy,  etc.)  as  of 
April  , 1970 
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l)aa  been  installed  to  date,  as  well  as  the  conur.unications 
satellite  systems  serving  the  Atlantic,  Pacific,  and  Indian 
ocean  basins.  The  third  area  of  planning  v/as  for  the  Pacific 
cable  system  installed  by  the  United  States,  it  too  is  shov/n 
on  Figure  10. 

IMPACT  OF  COraUNICATIONS  SATELLITES 
ON 

INTERNATIONAL  TELECOMMUNICATIONS 

The  rapidly  expanding  capacity  of  communications 

satellites  has  had  a revolutionary  effect  on  international 

global  telecommunications.  The  emphasis  now  is  on  satellites 

to  improve  domestic  and  regional  communications.  Projections 

by  the  National  Aeronautics  and  Space  Administration  (NASA)  as 

shown  in  Table  II-l,  indicates  the  grov.'th  in  terms  of  space 

communications  segments  of  satellite  communications  systems. 

"French  space  officials  estimate  that  by  the  year  nineteen- 

ninety,  37  international  and  37  domestic  communications 

satellites  will  have  been  launched  with  l6  to  be  placed  in 

14 

orbit  by  their  own  Ariane  booster."  The  global  market  for 
civil  communications  satellites,  earth  terminal  stations  and 
peripherals  is  expected  to  be  $4  billion  by  1980.^^  "Between 
1980  and  1990,  the  market  for  satellites  alone  is  seen  as 

14 

Lee  Farnham.  The  Changing  Marke  t For  Communications 
Satellites.  (Microwave  Journal,  Vol.  19.  no.  7.  July  1975). 
p.  14.  See  also  the  report  on  "Who  will  Dominate  the  Next 
Generation  Satellite  Communications  Market?",  Dr.  Paul  Polishuk, 
same  journal  on  page  16. 
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TABLE  II-l 

Communications  Liatollite  Launches  1980-2000 


COUNTRY  N_  )ER 

Arab  League  2 
Australia  2 
Brazil  3 
Canada  3 
China  3 
Europe  5 
India  1 
Japan  3 
Mexico  1 
U.S.A.  20 


Extracted  from  Microwave  Journal . Vol.  19.  no.  7,  July  19?6 
Horizon  House 


23 


$2.8  billion,  much  of  this  money  will  be  spent  for  domestic 
and  ref;ional  satelli  tes . Figure  10,  illustrates  the 

expected  rise  in  sales  and  investments  in  satellite  communi- 
cations systems.  In  this  figure  "Peripherals"  refer  to  the 
equipment  of  the  terrestrial  system. 

With  the  trend  toward  sm.^ller  antennae  and  greater 
satellite  output  power,  the  cost  of  the  Earth  Terminal  Station 
(ETS)  portion  of  a satellite  communications  system  is  expected 
to  decline.  This  fact  should  make  satellite  communications 
more  available  to  the  less  developed  countries  (LDCs).  Thus, 


a major  share  of  the  international  satellite  communications 
systems  will  service  installations  in  the  LDCs.  Many  of  these 
nations  will  acquire  extensive  national  communications  net- 
works including  access  to  regional  distribution  networks. 

Table  II-2  shows  the  present  and  planned  distribution  of  ETSs 
by  country.  Using  these  earth  terminal  stations  along  with 


the  planned  domestic  and  regional  satellite  communications  \ 

i 

system,  it  is  hoped  that  the  majority  of  the  membership  of  | 

the  United  Nations  v/ill  have  access  to  the  international  5 

telecommunications  system  by  I98O . 

i 

"Communications  satellite  circuit  cost  within  one  ^ 

continent  is  essentially  independent  of  distance,  whereas 


those  for  terrestrial  links  are  proportional  to 


distance . " 


18 
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TABLE  I I -2 

EARTH  TERMINAL  STATION  (ETS)  RESOURCES* 


COUNTRIES 


INTELSAT  DOMSAT  or  OTHER 


Algeria  2 

Argentina 

Australia  5 

Bahrain  1 

Bangladesh  2 

Barbados  1 

' Belgium  2 

Brazil  3 

• Camaroon  1 

Canada  3 

Ceylon  1 

Chile  2 

Colombia  2 

Dominican  Republic  1 

Dubai  1 

Dubay  1 

Ecuador  1 

Fiji  1 

Prance  5 

French  Territories  3 

Gabon  1 

Germany  3 

Greece  2 

Holland  2 

Hong  Kong  2 

India  2 

Indonesia  1 

Iran  1 

Iraq  2 

Israel  1 

Italy  3 

Ivory  Coast  1 

Jamaica  1 

J apan  2 

Jordan  1 

Kuwait  1 

Lebanon  1 

Malagasy  1 

r Malaysia  1 

k r.;exico  1 

' Morocco  1 

New  Zealand  1 


16 

4 


63 


♦Adapted  from  Microwave  Journal . Vol . 19,  no.  7,  July  1976, 
Horizon  House 
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COUNTHIES 


INTELSAT  DOMSAT  OR  OTHER 


Nicaragua  1 
Nigeria  2 
Norway 

Panama  1 
Pakistan  2 
Peru  1 
Phillipines  1 
Portugal 

Quatar  x 
Romania  1 
Saudi  Arabia  2 
Senegal  1 
Singapore  2 
South  Africa  2 
South  Korea  1 
Spain  3 
Sudan  1 
Sweden  1 
Switzerland  1 
Syria  1 
Taiwan  1 
Thailand  1 
Tobago  1 
Trinidad  1 
Uganda  1 
United  Kingdom  3 
U.S.A.  8 
U ,S  .S  . R . 3 
Venezuela  1 
Yugoslavia  1 
Zaire  1 
Zambia  1 


5 


8 

2 


Hov/ever,  as  satellite  capacity  becomes  larger,  traffic  volume 

rises  and  as  £T3  costs  drop,  the  breakeven  point  between 

terrestrial  links  occur  at  shorter  distances.  The  cost  of 

between 

voice  grade  circuits/various  American  cities,  via  satellite 
are  shown  in  Table  II-3  to  illustrate  the  above  points. 

Figure  11,  indicates  how  the  cosx  per  circuit  decreases  as  a 
function  of  route  density  and  satellite  capacity.  Because  of 
the  traffic  carrying  capacity  of  satellites,  the  cost  per 
circuit  is  generally  lower  than  circuits  offered  by  submarine 
cables.  Look  again  at  Figure  6,  and  note  the  economic 
advantage  to  be  gained  as  technology  improves  the  message 
carrying  capability  of  cable  systems.  This  is  important  to 
the  global  telecommunications,  in  that  future  satellite 
communications  will  rely  on  submarine  cable  systems  to  provide 
a backup  grid  of  international  telecommunications.  In  some 
areas  of  the  world  the  submarine  cable  may  provide  the 
primary  links  between  some  countries.  Tables  II-4  through 
II-7  indicate  the  number  of  existing  and  planned  satellite 
communications  systems.  These  systems  will  have  the  capability 
to  provide  84,562  telephone  circuits  or  218  television  circuits 


TABLE  II -3 


TYPICAL  AI.ERICAN  SATELLITE  RATES 
FC? 

VOICE  GRADE  CHANNEL^^ 


BETWEEN 

AND 

PRICE 

Chicago 

New  York 

$ 500 

Chicago 

Los  Angeles 

750 

Dallas 

New  York 

700 

Dallas 

Los  Angeles 

700 

Dallas 

San  Francisco 

750 

New  York 

Los  Angeles 

1,000 

New  York 

San  Francisco 

1,000 

Washington 

Los  Angeles 

1,000 

Washington 

San  Francisco 

1,000 

■“■Adapted  from  Telecommunications ; Kay  1975 1 
Horizon  House-Microwave,  Inc. 


'.ousands  of  dollar 


29 


i 


Figure  11 

Satellite  systems  cost  trends 
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TABLE  I 1-4 

BROADCAST  SATELLITES 


; NAr.E 

ORG. 

DATE 

^ 

FFD 

KdBW/lv!) 

ETS  CHARACTERISTICS 

FREQ 

(GHz) 

BEAM 

(DEGREE 

DIA 

(M) 

G/T 

(dB/K) 

1 

COST 

$ 

ATS-6 

1 

NASA 

1974 

0.86 

2.60 

-116 

3 

1 

800 

ATS-6 

1 

NASA 

1974 

2.6 

0.9 

-112 


3 

3 

5,000 

i 

ISTASIONAR 

USSR 

1975 

0.714 

■ 

■ 

7 

! GTS 
1 

NASA/ 

CRC 

1976 

12.0 

2.5 

-110 

3,2.5, 

1.2 

16 

lOK 

JBS 

NAS  DA 
NHK 

1978 

12.0 

1x3 

-108 

1.5 

15 

350 

SBU/GBS 

ESA/FRG 

1985 

12.0 

1.2 

-100 

0.5 

4 

200 

I NT  ELS  ■'/ 

INTELSAT 

1980 

11 

2.2 

-116 

0.7 

4 

Sourcei  Microwave  Journal , Vol.  19i  no.  7.  July  1976, 
Horizon  House 


TABLE  I 1-6 
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i'LANNED  G0r.lI'.TUBICATI0N3  3ATELLITES 


FREQ 

BAND 


AT&T 

COiVLTAR  COr<ISAT 


INDONESIA  PERIVTUTELI  C 


SIRIO  ITALY  Ku 


JAPAN 

ETS-11  NASDA  3,X,K 


EUROPEAN 

OTS/ECS  SP.AGCY  Ku 


cTTp!  es/dia  oMF 

XPNDHS  TV/VOX  (Ni)  DATE 

— 12.  S 

or  9.8  1976 

4,000  


BRAZIL  PTT 


JAPAriESE  NASDA/MPT 


:A3DA/f.IPT 


INTELSAT  liNTELSAT 

y I C , Ku 


ARAB 

LEAGUE 


— j 

1 

NAD 

1 

CC3-1 

NASDA 

c, 

1 

12  1200  4.0 


2280 

r-THz 


1976 


1 1+12  14,5,4  1976 

13,10  1977 


3 18,000  13,3  1977 

10  1977 

8 8 13,10, 

18,000  2.5  1979 


13,10  1980 

1980 

8,1,2  1980 

18.3  I 

10.3  1979 


Source  I Microv/ave  Journal  . Vol.  19,  no.  7,  July  1976, 
Horizon  Houne 
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TABLE  I 1-7 

SIECIALIZED  COr.T.lUNICATIONS  SATELLITES  (Iv.OBILE  ETS ) 


NAME 

ORG. 

FREQ 

(GKz) 

XPNDRS 

CAPAC 

VOICE 

ITY 

TTY 

; ETS 
CHAR 
DIA 
(M) 

OPER 

DATE 

r.ARISAT 

COMSAT/ 

GEM 

.254 

.806 

1.539 

1.640 

4/6 

3 

1 

1 

15 

132 

US  NAV:< 
K/S 

E/S  12 

1975  ' 

1975 

1975 

TARCOTS 

ESA 

2 

2 

50-60“ 

50-60 



r./s  o.( 
ETS/13 

1977 

TIARSAT 

1 

i 

1 

IMCO 

4/6. 

11.7 

14.5 

1.54 

1.64 

14-160 

14-160 

ETS 

10 

Vi/A 



1980 

AEROSAT 

ESA+ 

COMSAT 

GEN+ 

CANADA 

0.126/ 

0.131 

1.55/ 

1.65 

5.0625 

5.1375 

/ 

2-4 

2-7 

1978 

Adaptod  from  World  C o mmun icafions ; Throat  p_r 
Promise?  (Bath,  U.K.;  Wiley-Interscience , 1971) 


8 

J 


Source i 
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CHAPTER  III 

PROPOSAL  FOR  A GLOBAL  TELECOM/IUNICATI ONS  ^fETWORK 

AND 

GLOBAL  WAR  AVOIDANCE  TELECOM.TJNICATIONS  SUBSYSTEM 

Havinf^  considered  in  Chapter  II  the  growth  and 
demand  for  international  communications  which’  have  been  in 
part,  created  by  business  and  commerce,  the  economic  progress 
of  the  LDCs,  and  the  growth  of  international  organizations, 

It  is  clear  that  the  usefulness  of  the  satellite  communi- 
cations systems  and  the  technology  discussed  in  Chapter  II, 
will  depend  on  their  integration  into  the  existing  national, 
regional,  and  international  telecommunications  facilities. 

At  the  present  time  the  international  telecommunications 
system  is  a mosaic  of  different  and  separate  communications 
systems  each  providing  services  to  a local  area.  These 
islands  of  telecommunication  service  all  too  frequently  are 
still  poorly  interconnected  for  international  and  inter- 
continental communication.  The  interconnection  of  local 
telecommunications  systems  by  radio  and  cable  has  increased 
as  the  demand  for  long  distance  service  has  grown,  but  this 
has  been  accomplished  largely  through  the  incremental  evolution 
of  point-to-point  circuits  that  benefit  only  those  or,  each  ersd 
of  the  circuit.  Even  the  present  submarine  cable  systems  are 
nothing  but  coupling  devices  that  interconnect  two  particular 


areas  on  a direct  basis.  Llany  of  the  nations  that  today  still 
have  relatively  poor  communications  access  to  the  global  tele- 
communication system  are  those  with  a prospect  for  rapid 
grov/th  over  this  decade  and  beyond.  To  gain  the  most 
economical  use  of  the  increased  circuit  capacities  discussed 
in  Chapter  II,  and  the  already  existing  extensive  international 
telecommunications  systems,  will  require  the  establishment  of 
a v/orld-wide  telecommunications  network.  A network  of  global 
telecommunications  systems  that  v/ill  serve  civil  and  economic 
interest,  and  if  used  properly  may  serve  as  an  aid  in 
controlling  hostilities.  It  could  be  designed  to  provide 
ample  capacity  for  both  civil  traffic  and  intergovernmental 
communications  in  international  crises.  To  organise  and  route 
traffic  in  such  a way  as  to  get  the  maximum  use  from  a minimum 
number  of  circuits,  such  a network  should  provide  for  shared 
use  by  private  citizens,  businesses,  and  by  civil  and  inter- 
national agencies  of  the  United  Nations,  and  world  governments. 
The  proposed  Global  Telecommunications  Network  should  also 
meet  the  following  criteria: 

a.  It  should  be  within  the  present  state  of  the  art; 

b.  It  should  be  highly  reliable  and  continue  to 
function  even  if  one  of  the  primary  circuit  paths  should  fail; 

c.  It  should  offer  communications  services  at  least 
equal  in  quality  to  those  presently  provided  by  the  inter- 
national telecommunications  systems. 
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OPERATIONAL  CONCEPT 

The  heart  of  the  proposed  Global  Telecommunications 
Ne  Lv/ork  will  be  the  transmission  system  ( comimunication 
satellites,  submarine  cables,  etc.),  and  the  automatic  or 
electronic  switching  system,  transmission  system  will 

provide  the  circuit  paths  or  channels  for  the  network, 
whereas  the  automatic  switching  system  selects  the  circuit 
paths  for  interconnecting  users  of  the  netv/ork.  Recent 
advances  in  technology  has  produced  automatic  computerized 
switches  which  can  concentrate  communications  traffic  and 
route  it  through  a maze  of  interconnected  systems  according 
to  predetermined  precedence  and  preemption  requirements. 

This  flexibility  also  makes  it  possible  to  switch  to  another 
circuit  if  one  fails. 

The  proposed  network  will  not  only  serve  high  density 
traffic  routes,  but  will  also  have  the  flexibility  to  serve 
points  with  smaller  requirements.  The  transmission  system 
will  use  broadband  channels  that  can  be  subdivided  into 
narrower  bandwidths.  This  is  of  great  importance  in  allowing 
the  lesser  developed  countries  with  relatively  small  require- 
ments access  to  the  Global  Telecommunications  Network.  In 
addition,  the  transmission  system  offers  the  advantage  that 
the  Earth  Terminal  Stations  (ETSs)  required  at  low  traffic 
locations  can  be  of  simpler  and  cheaper  design  than  those  used 
on  high  density  routes.  Such  a system  will  be  uniquely  suited 
to  expanding  service  to  the  developing  areas  of  the  world,  it 
would  provide  added  security  and  reliability,  both  by  making. 
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available  alternate  routes  and  by  giving  direct  access  to 
areas  that  umtil  recently  could  only  be  reached  by  radio  or 
b,/  in Leriiiediate  terrestrial  systecis  ol  o tlier  countries. 

The  det.iand  for  additional,  more  versatile  (in  terms  of 
services  provided)  global  coff.munications  is  grov/ing  tremen- 
dously. Table  II-l,  shows  tiie  ratio  of  dor.estic  telephone 
calls  in  selected  countries.  On  balance  it  appears  that  many 
of  the  LDCs  have  a higher  ratio  of  overseas  telephone  calls 
to  domestic  calls  than  most  of  the  highly  industrialized 
countries.  This  also  probably  indicates  that  the  requirement 
for  international  telecommunications  services  will  have  a 
higher  grov/th  rate  in  the  LDCs.  The  volume  of  overseas 
telephone  calls  is  expected  to  increase  from  20  million  in 
1970  to  nearly  30  million  by  1980.^  This  means  that  overseas 
telephone  circuits  may  also  have  to  be  increased  by  a corres- 
ponding number.  It  seems  obvious  that  one  or  more  satellite 
communications  systems,  in  addition  to  the  piresent  undersea 
cable  systems,  will  be  required  to  provide  all  of  the  services 
and  transmission  capacity  to  accommodate  this  expected  growth 
in  deiriand. 


COr.PUTERIZED  3. •.'ITCHING  3Y3TEm 

Activation  of  the  computerized  s'witches  in  the  proposed 
Global  Telecommunications  Network,  should  produce  economies  by 
elimination  or  integration  of  previously  dedicated  communications 

^Comm.unication  Satellites . Par t 1 . (House  Committee  on 
ocience  and  Astronautics"!  I90I ) , p.  227. 
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TABLE  III-l 

Ratio  of  international  (local  and  trunk)  telephone  calls 
to  international  calls 


1-50 

50-500 

500-2000 

2000-5000 

Over  5000 

Dominican 

Rep.  of  Ireland 

Ca.  avons 

United  States 

Singapore 

I.’onaco 

Belgium 

Aus  ox'ia 

Portugal 

Japan 

Lebanon 

Switzerland 

Ivory  Coast 

Spain 

Australia 

Luxembourg 

Netherlands 

Granada 

South  Africa 

Polynesia 

Sudan 

F'rance 

Antigua 

Israel 

Pakistan 

German  F.R. 

Denmark 

German  D.R. 

Libya 

Indonesia 

Norway 

Argentine 

Thailand 

1 

1 

Central  Africa 
Egypt 

St.  Thome  & 
Principe 
Somaliland 
Syi  i a 
I iauritania 
Angola 
Dahomey 
India 
Bermuda 

f'ali 

Belgian  Congo 

Ethiopia 

Greece 

Sweden 

Turkey 

Italy 

United  Kingdom 
Burma 
Mozambique 
Upper  Volta 
Niger 

Yugoslavia 

Macao 

Iceland 

Madagascar 

Trinidad 

New  Zealand 

New  Caledonia 

Nigeria 

Malaya 

Vietnam 

lhana 

East  Africa 

Source i 


Adapted  from  Wo rl d Communications i Threat 
(Bath,  U.K.;  Wiley-Intcrscience , 19717"^ 
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Promise? 
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systems.  The  sv/itches  v/ill  accept  and  switch  tv/o  different 

typos  of  traffic j telephone  traffic  and  traffic  in  the  form 

2 

of  telotypev/riter , data  card  and  magnetic  tape.  The  switch, 
under  the  control  of  a software  and  hardware  program,  will 
accept  these  messages  in  different  formats  and  convert  them 
into  a common  format  for  trans..iission  betv/een  switching 
centers,  v/here  they  will  be  again  converted  into  the  original 
format  and  passed  to  their  designated  addressee. 

The  switching  concept  provides  for  circuit  allocation 
only  as  there  is  a demand  for  a circuit  path.  Path  selection 
is  automatically  made  through  a special  control  module.  On 
a demand  for  service,  an  idle  circuit  is  selected  and  auto- 
matically routed  from  the  calling  party  or  station  to  the 
called  station.  Hence,  any  particular  circuit  path  may  at 
one  moment  be  selected  for  use  between  terminal  A and  B,  for 
example;  at  another  timie  this  same  circuit  path  may  be 
selected  for  use  betv/een  entire  different  terminal  stations, 
perhaps  C and  D.  Thus,  it  is  unnecessary  to  allocate  specific 
circuits  to  individual  terminal  stations.  Groups  of  circuits 
or  individual  circuits,  may  of  course,  be  leased  to  serve 
special  requirements.  This  service  of  leased  circuits  is  in 
addition  to  the  concept  of  "Demand  Service"  described  above. 

One  of  the  measures  of  any  communications  systems' 
effectiveness  is  its  reliability  of  service.  The  reliability 

2 

Govez^nmcnt  Use  of  Satellite  Communications . (U.3. 

Congress  House  Committee  on  Government  Operations,  1968) 
p.  18.  See  also  the  TRI-TAC  discussion  by  Tajors  John  Randt 
and  John  C.  Smith,  The  Army  Communicator,  Fall  1976,  Vol  1, 
no.  7,  July  1976. 
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of'  th'ir;  conceptual  p_,lobal  tolccorrir.ur.icatio..o 
proatly  enhances  by  using  the  many  circuit  paths  afforueu  by 
coi'.iiu  lori..o  ' rv/ltch.  If,  botuGon  a particular  pair  of 
tori. dual  stations,  there  are  always  several  circuit  paths, 
failure  of  one  path  would  not'  ' the  netw'orri  out  of  business. 
The  demand  for  a circuit  to  connect  those  particular  terminal 
stations  would  simply  be  switched  to  another  transmission  ^ 
system . 

GEOSTATIONARY  SATELLITE  COMLNICATIONS  S'TSTEI.: 

This  concept  of  a global  telecommunications  network 
relics  to  a great  extent  on  the  use  of  large  capacity, 
synchronous  satellites  as  a primary  transi.dssion  system. 

Prom,  Figure  12  one  can  see  that  by  stationing  one  satellite 
over  the  Atlantic,  one  over  the  Pacific  a.id  one  over  the 
jLjidian  Occauu  every  inhabited  part  of  the  v.orld  could  be 
connected  in  a global  telecommunications  network.  Each 
communications  satellite  would  carry  either  2k  televisior, 
circuits  or  Ik,  000  individual  * . *phone  circuits  in  (..aster 
groups  of  up  to  600  circuits."  These  broadband  channels  can 
be  used  in  a 24  channel  r„odc,  thus  per..'dtting  those  countries 
and  regions  v/ith  relatively  sr.all  requirec.onts  to  be  connected 
i.'ito  the  Global  Telecorr.munications  FetworK. 

-"^This  is  based  on  the  use  of  the  G0..JTAR  Gomrr, uni- 
cations satellite,  presently  iii  service,  and  belont,iii(.,  to 
ATilT/COkSTAT . Description  of  this  coir.r.-.uidcations  satellite 
is  at  page  Ic  , I.icrowave  Journal . Vol.  19,  no.  7,  July  1976. 


USA-USSR  SATELLITE  ‘ 
DIRECT  COMMUNICATIONS  LJFJK 


une  1975 
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An  international  system  of  communications  satellites 

iia:;  ov.'u  purtsi  fii'sL,  there  arc  the  satellicco  L-hei, . solves , 

useiJ  j.n  comiaon  by  all  parties  and  not  sLandirif^  on  anii  nation's 

territory,  and  second,  the  earth  terminal  station  which  is 

owned  and  controlled  separately  by  the  various  nations  or 

commercial  communications  carx^ors  who  are  sharing  in  the 
4 

system.  The  satellites  are  thus  shared  while  the  earth 
terminal  stations  are  either  leased,  nationally  owned,  or 
perhaps  owned  under  international  agreements  by  a group  of 
nations  or  communications  carriers  on  a regional  basis.  One 
of  the  benefits  that  accrues  from  such  an  arrangemient  is  the 
degree  of  cooperation  required  among  the  various  nations  and 
commercial  communications  entities  to  make  it  v/ork.  President 
xlohnson  in  a message  to  Congress  in  I9O7 , reaffirmed  America's 
support  of  INTELSAT j "he  stressed  that  America  sought  no 
domination  of  satellite  communications  and  urged  the  Soviet 
Union  and  the  nations  of  Eastern  Europe  to  join  INTELSAT.  The 
message  concluded:  'the  challenge  of  this  new  technology  is 

simple — it  is  to  encourage  men  to  talk  to  each  other  rather 
than  fight  one  another.  Historians  may  write  that  the  human 
race  survived  or  faltered  because  of  how  well  it  mastered  the 
technology  of  this  age'."-^ 


Colin  Cherry.  .Vo rid  Communications:  Threat  or 

Pr'omise?  (Bath,  U.K.;  IViley-Interscience , 1971 ) , p.  1Z9. 

^Judith  T.  Kidlow.  INTELSAT:  Studies  in  Inter- 

national Relations  and  Forei;\n  Policy . (Lexington,  I-lass., 
D.C.  Heath  and  Co.,  197JJ~,  p . 6 3 . 
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"..any  of  t]ie  ijost  tra/'ic  aberrati op.a  of  hiatoi'y  art 

attributable  to  meanages  that  failed  to  arrive,  arrived  too 

late  or  were  misunderstood  when  they  did  arrive.  Conflict/ 

General  '.Var  avoidance  in  recc  t ;,imes  have  also  been  highly 

dependent  on  rapid,  reliable  global  communications . Perhaps, 

no  single  event  in  the  past  25  years  has  brought  the  v/orld 

closer  to  a General  War  than  the  Cuban  missile  crisis  of 

1962.  Telecommunications  probably  played  a key  role  in  reducing 

the  chances  for  a General  War.  "It  was  the  nightmare  of  the 

''.S.  Administration  during  the  Cuban  Crisis  that  something 

would  interrupt  the  flow  of  messages  between  Moscow  and 
7 

'.Washington . " .Jithin  the  next  year,  both  i-.oscow  and  -Washington 

agreed  to  establish  a "Hot  Line"  so  that  future  crises  ana 

misunderstandings  which  might  lead  to  war  may  be  resolved. 

The  liVashington-i'.oscow  Hot  Line,  currently  referred  to  as  the 

Direct  Communications  Link  (DCL),  is  entering  the  space  age. 

The  giant  technological  leap  is  being  made  in  order 
to  create  a more  foolproof  method  of  emergency  communi- 
cation in  a nuclear  age.  Until  now,  the  Hot  Line  has 
been  a maze  of  i.indersea  cables,  radio  links  and  land 
lines,  all  ^mlnerable  to  mishap,  ocvoral  mishaps  have 
in  fact  occurred.  For  example,  a manhole  fire  north 
of  Baltimore  once  knocked  out  the  primary  line.  A 
farmer  in  Finland  severed  the  cable  with  his  tractor, 
a deep-sea  fishing  trawler  cut  the  line  and  so  did  a 


*^A1  stair  Buchan,  et  al.,1  The  Atlantic  Papers , 
(Cambridge,  Mass.i  Dunellen  Inc.,  1970),  p.  335* 

'^Ibid . , 


p.  336. 


hulldoiior  operator  near  Copenhagen.  Concern  over  the 
accidents  led  to  a U.S.-ooviot  agreement  to  create  a 
pair  of  'independent  but  parallel  circuits'  over 
separate  satellite  systems  for  the  Hot  Line." 

A nev/  earth  terminal  station  costirig  .^6.8  million  has 

g 

been  built  to  establish  one  of  those  circuits,  in  the  JCL. 


This  facility  which  is  located  Fort  Dctrick,  I..aryland , j 

I 

uses  four  non-synchronous  liolniya  satellites  to  establish  j 

direct  communications  between  Washington  and  Tvioscow,  without  | 

crossing  the  borders  of  a third  country  (see  Figure  12).  "The 

other  circuit  goes  from  a COr.SAT  terminal  at  Etam,  W.  Va.,  and 

then  to  an  INTELSAT  mid-Atlantic  satellite.  Signals  pass 

through  a leased  channel,  and  are  relayed  directly  to  the 

Soviet  Union. 

In  order  to  insure  accuracy,  messages  between  the 
American  President  and  the  Soviet  Premier  are  transmitted  in 
their  native  language  using  teletype  format.  Even  though  the 
system  has  been  in  existence  since  I963,  it  has  only  been  used 
15  times  to  pass  operational  traffic.  The  Hot  Line  was  first 
us.od  at  the  start  of  the  Vietnam  War  when  the  U.S.  Navy's 
ship  Maddox  v/as  reported  to  have  been  attacked  by  the  North 
Vietnamese  in  the  Gulf  of  Tonkin.  On  several  occasions  later 
in  the  v/ar,  President  Johnson  used  the  system  to  advise  the 
U.G.S.R.  on  critical  developments.  Messages  were  exchanged 
during  the  Three  Day  War  of  19^7.  IVhen  the  Pueblo  was  seiiicd 



0 

°L.H.  Whittemore.  U.S. -Soviet  Hot  Line  i3er:ins 
Qperatin.',  by  Satellite . (Parade  Magazine,  December  1976), 

p.  10 . 
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by  the  North  iioreans,  President  Johnson  usca  the  syster;i  to 
advise  the  that  tiie  U.J.  naval  units  dispatched  to 

the  Sea  of  Japan  were  not  a threat  to  U.S.3.R.  security 
Interest . 

Whether  or  not  the  thaw  that  ensued  in  U, 3. -Soviet 
relations  after  the  installatio..  of  the  Hot  Line  can  be 
directly  related  to  the  Hot  Line,  itself,  is  debatable.  But, 
there  has  been  perceptible  changes  in  the  nature  of  those 
relations.  Prior  to  the  Hot  Line  the  relationship  between 
the  U.S.  and  the  Soviet  Union  was  referred  to  as  the  "Cold 
War,"  which  produced  the  Berlin  Blockade  of  19^9.  the  Berlin 
Wall  of  1961  and  the  Cuban  Missile  Crisis  itself.  Since,  the 
installation  of  the  Hot  Line  the  relationship  has  undergone 
fundamental  changes  from  "Cold  War"  to  "Peaceful  Coexistence" 
which  has  produced  a Limited  Nuclear  Test  Ban  Treaty  and  led 
to  an  agreement  to  ban  the  employmjent  of  nuclear  weapons  in 
space. This  changing  behavior  pattern  has  created  a climate 
of  "Detente"  which  has  produced  the  Nuclear  Non-proliferation 
Treaty,  the  banning  of  biological  v/eapons  in  warfare. 

Strategic  Arms  Limitation  Talks  (SALT),  arid  an  increase  in 
intercultural  comimunications . 

From  the  foregoing  it  appears  that  the  slender  thread 
of  telecommunications  (the  Hot  Lirie)  that  exists  between 
r.oscow  and  Washington  has  tended  to  have  a stabilizing  effect 
on  relations  between  the  U.3.3.R.  and  the  U.S.,  and  that 

^^John  Spanier.  Carnes  Nations  Play . (New  lork; 
Praeger  Publishers,  1972),  p.  84. 
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tolricoi'.i  luni  cati  ons  Ray  play  an  equally  fun  ja;..ental  role  in 
'.h  j ov  1 11  , <i''Oi-i;  Larniii  y and  harfr.oni..iu conflict  u;r.on^  the 

other  nations  of  the  world.  To  that  end,  thin  study  proposes 
that  a Global  .jar  Avoidance  TelccomRunications  Subsystem 
(GLC'.j'ATS)  be  established  as  a subsystci.  of  the  Global  Tele- 
communications network  (GTh')"  Ine  design  of  the  proposed 
GLOWATS  should  be  guided  by  the  following  considerations: 

a.  Although,  the  least  complicated  design  approach 
v/ould  be  to  establish  a nev/  global  telecommunications  netv/ork 
using  dedicated  communications  satellites  and  terrestrial 

links  for  the  express  purpose  of  serving  as  a dedicated 

f 

GLO'.VATS,  the  dollar  cost  associated  with  such  an  approach  is 
prohibitive.  If  such  a system  is  to  come  about,  cost  dictates 
the  use  of  those  international  telecommunications  systems  that 
are  existint,  presently  or  planned  for  implec.entation  in  the 
future.  Utilising  these  facilities  which  the  trends  outlined 
in  Chapter  II  indicates  will  have  more  than  adequate  channel 
capacity,  is  not  only  cheaper  but  will  allow  more  flexible  and 
diverse  routing,  thus  enhancing  the  survivability  of  the 
GJiCVJATG  through  redundancy. 

b.  Frequency  spectrum  is  the  basic  commodity  used  in 
satellite  communications  systems  (the  major  transi,.ission  medium 
of  the  proposed  GLO'.VATS).  It  is  scarce.  The  system  to  be 
designed  should  r.ake  efficient  use  of  the  available  frequency 
spectrum . 

c.  The  basic  communications  transmission  system,  both 
cable  and  satellites,  must  be  highly  reliable.  It  must  continue 
to  v.’or''.  even  if  individual  sogmc 


nts  of  tae  system  fail. 
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d.  The  Subsystem  should  provide  the  capability  to 

' 'an;;i;ill.  i n t:orclianyoably  different  types  of  signals,  that  is, 
large  numbers  of  telephone,  telegraph  and  data  circuits  on  a 
switched  basis  or  television  and  other  signals  requiring  wide- 
band service  on  a call  up  basis. 

e.  During  stable  non-cx^sis  periods  GLOWATS  need  not 
be  distinguishable  from  the  larger  Global  Telecommunications 
i'letv/ork.  During  times  of  crises  and  hostilities  users  of  the 
G-LOWATS  (i.e.,  the  world  governments),  have  a priority  that 
v/ould  give  them  first  call  on  any  non-busy  circuit  and  would 
preempt  lesser  priority  users  if  all  circuits  were  busy. 

Operation  of  GLOWATS  will  require  close  cooperation 
with  the  communications  agencies  and  administrations  of  the 
many  countries,  v/ho  will  share  in  the  use  of  the  global  tele- 
coi.munications  network.  The  large  body  of  experience  already 
acquired  by  the  I.T.U.  and  the  various  international  communi- 
cations carriers  indicate  that  they  have  been  able  to  resolve 

■ 1'^ 

differences  and  work  together  harmoniously  and  effectively. 

This  fact  gives  assurance  that  the  technology  now  under  develop- 
ment and  that  already  developed  can  be  quickly  made  into  an 
operable  global  telecommunications  netv/ork  serving  the  people 
of  many  lands.  This  proposal  is  not  only  a method  for  acquiring 
bettor  and  cheaper  communications  facilities  on  a worldwide 
basis,  but  also  an  opportunity  to  improve  communications 
of  all  typos  to  and  between  all  nations,  with  the  hope  and 
expectation  that  this  may  advance  the  cause  for  lasting  peace. 

12 

Gee  discussion  of  international  Telecommunications 
planning  on  page  12 . 
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IKTRODUCTIUi: 

The  preceding  chapters  have  examined  the  grow  :h  oT 
global  telecommunications  and  very  briefly  analysed  the 
potential  for  reductions  in  cost  for  communications  services, 
made  possibly  by  the  recent  advances  in  telecommunication:: 
technology.  Chapter  III,  explored  a proposal  to  esLablisi.  a 
Global  Telecommunications  Network  (GTN),  by  augmenting  the 
present  international  telecommunication  systems  with 
computerized  switches  and  additional  comm.unications  satellite 
terminals.  Such  a network  will,  with  minimum,  cost  in  net- 
v/ork  resources,  afford  the  necessary  circuits  and  facilities 
to  establish  a Global  War  Avoidance  Telecommunications  Sub- 
system (GL0WAT3).  A subsystem  that  iway  have  potential  for 
promoting  peace  and  stability  in  international  relations. 

The  host  of  social,  econor.ic,  and  technical  factors  to  be 
' considered  in  designing  a system  to  implement  ti)0  proposals 
advanced  in  Chapter  III,  will  bo  considercL.  i)  this  chapter. 

ECONOI  .IC  II.’PACT  OF  GLOBAL  TELLCC;..;  i JMi  Cn  IT CNG 

One  of  the  major  hindrances  to  a Jevelo; ing  country's 
economic  progress  is  the  lack  of  adequate  coi;,n,unlcat  i ons 
facilities.  .Vilbur  Schramm  has  arfaied  that  investments  in 
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corr.ir.unications  facilitiec  in  general  should  be  slightly  ahead, 
and  never  behind,  investments  in  the  other  institutions  of  a 
developing  country's  ecorjotuy  . A country's  communications 
facilities,  both  interrial  and  external,  and  its  economic 
appear  to  bo  correlated.  Figures  13  and  14  examdnes  the 
relationship  between  telephone  iiictrum»ents  and  per  capita 
Gross  National  Product  (GNP) . A comparison  of  the  telephone 
facilities  available  to  citizens  of  countries  with  a per  capita 
- GNP  above  vpl,000  and  those  available  in  the  Lesser  Developed 

j lountries  (LDGs)  indicates  that  telephones  and  other  iXodern 

j telecommiunications  facilities  are  associated  v/ith  a trend  j 

toward  rising  per  capita  GNP.  VJhether  the  iricreasing  rise  in 
per  capita  GI.'P  creates  a demand  for  additional  telecomim, uni- 
cations facilities  or  v/hether  the  additional  comm, unications 
tend  to  increase  the  rate  of  growth  in  the  v/eal  th  of  a nation 
is  not  clear.  There  is,  however,  a close  correlation  between  ; 

the  number  of  telephones  in  a country  and  the  per  capita  GNP  ' 

of  that  country. 

The  International  Bank  for  Reconstruction  and  Devclop- 
;.,ent  have  stated  that  "the  future  of  sm.all  cou.iti'ies  depends  i 

^o  a critical  degree  on  their  external  econo;r,ic  relationships, 
including  the  extent  to  v/hich  they  can  com, bine  with  each  other 
to  rationalize  production  and  create  large  markets."  To  i 

' ,7ilbur  Schramm.  liass  P.edia  and  ,\ational  Development . 

(Stanford,  Calif.;  Stanford  University  Press  and  UNSSGC, 
iaris,  19<j4).  i'.  206. 

'^'■/orld  dank  Atlas  of  per  capi  te  Production  and  I o rula- 
t Ion  . (Geneva,:  Intoi  ,iational  .Bank  for  Reconstruction  and 

Sovolopm.cnt , Ibud),  p.  263. 

j 

k. _ 
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Fi{^ure  13 

Correlation  between  telephones  and  Gross  National  Product  (GN 
Countries  with  GNP  per  capita  above  $1,000  (Li. 3.  oollars). 
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develop  'thosG  economic  relationships  the  nev;  and  lejscr 
I’ovelopot]  countries  need  to  improve  their  telecommunication;- 
racllilics  and  services  both  roi”  internal  and  iriternationul 
coi.-muni  cationr; . fhe  proposed  uTu  should  lov/or  the  cost  of 
international  telecoiimiunica  tio-is  services  by  making;  them 
available  to  tn.e  lesser  developL..  countries. 

The  dilemma  facintj  the  lesser  developed  countries  is, 
hov/  much  of  the  meager  resources  of  the  country  should  be 
expej'ded  in  upgrading  the  interr-ational  communications 
facilities,  and  how  much  to  devote  to  upgrading  internal 
communications  and  developmental  programs,  .ihile,  financial 
resources  are  a major  prcblcir.,  there  arc  other  impediments 
that  prevent  or  retard  the  developing  countries  in  their 
attempt  to  imp'rove  telecommunications  facilities  and 
services.  Among  these  are  the  politics  of  the  area  or  region 
wuich  may  prevent  them  from  making  use  of  the  interjiational 
telecommunications  facilities  cf  a neighboring  country.  In 
order  ^o  reduce  cost  it  v/ill  be  necessary  under  the  proposed 
ne  twoi'k  to  process  the  international  co:  .muiiications  traffic 
i'or  some  of  the  s;.‘,aller  countries  on  an  aioa  basis,  using  tiic 
facilities  of  a single  countr^'  foi  cntig  ii.to  tiie  Gl.':. 

DShAhD  FOR  GL03A],  TELSCO;! UFICa  \ 0I.3  ::ET,.dR;.;g  .i,<D  3ER/1CEE 

The  fate  of  a global  telecoi.  .'lunications  net-..or/  i; 
inuim.ately  tied  to  the  demar/i  for  tlic  services  'nat  r.iay  bo 
provided  by  that  nu'tv/ork.  u'or  any  particular  telt  co;:..' .uni - 
c.ations  system,  cost  per  eha.ir.cl  is  inversely  proportional 
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to  u Li]  i '^:ation  I'aLus.  To  cct  1 1 f lean  U y lower  cost  pei- 

circuit,  reasonably  high  rates  of  circuit  utilisation  is 
required.  The  needs  of  the  various  countries  for  i*iter- 
nat]onal  telecoinr.uxiica Lions  vary.  The  hif;];ly  developed  western 
industrial  countries  have  an  irumediatc  requirement  for  maiiy 
circuits  to  all  areas  of  the  gle  the  less  developed 
countries  require  only  a fev/.  Consequently,  the  countries 
that  have  direct  access  to  global  telecommunications  systems, 
share  those  facilities  on  a service  basis  v/ith  uhose  countries 
who  do  not.  The  sharing  of  facilities  is  to  become  more  impor- 
tant as  the  international  system  transitions  to  a network  of 
regional  and  area  systems,  tied  to  centrally  located  computer- 
ized switches  so  that  any  available  transmission  path  may  be 
used  regardless  of  what  country  ov/ns  the  transmission  system. 
Annex  I,  shows  those  countries  with  access  to  global  tele- 
communications . 

Problems  may  arise  in  coii.pctitio cetween  countries 
desiring  to  become  nodes  in  the  GT...  There  are  a finite  ;.umscr 
o'’  nodal  points  needed  and  the  number  of  prir.ar^,  switchin,, 
stations,  satellite  terminals  and  submarine  cable  systerr.s  will 
be  limited.  If  different  countries  request  ground  teri.ii.als, 
to  be  located  in  close  proximity  to  each  other,  the  network  may 
have  to  be  enlarged  or  a choice  made  betv/een  the  cor.pe  tit irq; 
countries  as  to  which  will  becone  the  nodal  point  respor.sUlt 
to  the  y/orld  community  for  providing  global  telecommunications 
service  to  that  area.  In  choices  such  as  tnese,  delicate 
political  issues  may  arise. 


A roviev.^  of  tho  graphs  in  Chapoor  II,  indicate  that 
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because  of  the  explosive  growth  in  international  telecommuni- 
cations traffic,  very  careful  and  elaborate  forecasting  is 
needed  in  order  to  predict  future  needs  accurately.  I'redic- 
tions  of  iiiternational  tcleeor.munieatlons  growth  are  made  by 
the  International  reloco...mun_  ations  Union's,  Gommite' 

Consultaif  de  Telephonic-  et  Telegraphie,  in  their  I anual  on 
National  Telephone  Networks.-^  There  are  many  difficulties  in 
accurately  predicting  international  traffic  flov/.  In  the 
present  age  of  increasingly  shorter  load  tines  for  d.ramatic 
breakthroughs  in  the  electronic  and  telecommunication j fields, 
there  is  no  v/ay  to  prove  tliat  a newly  designed  system  will  not 
be  out  of  date  and  un-economic  oO  use  before  it  has  paid  for 
iosclf.  Nor  is  i L known  just  hov/  the  introduction  of  some 

nev/  system,  such  as  the  Videophone,  ma,'  affect  the  traffic 
4 

(’emands.  International  political  difficulties  such  as  a v/ar 
may  affect  the  'olume  of  m.cssage  traffic,  both  telephone  and 
telegraph.  Note  the  relative  reduction  in  international  tele- 
phone traffic  during  the  war  'ears  of  1940  through  1945  as 
shov/r.  in  Figure  15. 

Based  on  the  predictions  of  the  requirements  for  irtor- 
couti.icntal  telephone  channels  predictoi"  by  the  "Rome  Plan", 
of  1965i  Table  IV-1  shows  the  estimate  of  the  telephone  circuits 


''Colin  Cherry.  ’.Jo  rid  Communicatioris  : pi  re  a t or 

Promise?  (Bath,  J.K.;  Wiloy-Interscicr.co , 1971),  x . 9^ 

4 

James  ''artiti.  Future  Dcvelosmcr.t j In  reloccm:..i..l - 
cations  (Englewood  Cliffs,  N.J.,  Prcntice-hall  Inc.,  1971;, 
p.  37. 
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n'.'e'iGd  to  accorr.i.iOdato  the  demards  for  intercontinental  tele- 


,;0'",f'''nication:;  i'oc  laie  year  19^0.  daoed  on  thin  rate  of 
increase  and  j'rinciple  of  saturation,  the  dcr.and  between 

the  industrialised  countries  is  expected  to  level  off  but  the 
■ienanu  from  the  lesser  developed  counuries  will  continue  to 
rise.  Predictions  about  any  of  ohese  facsers,  especially 
over  the  ne::t  decade  are  subject  to  much  incertainti  . This 
is  particularly  true  of  those  demands  involvin, ; the  developing 
countries.  In  the  face  of  tiiese  vncertalaties  there  will  be 
1.0  attempt  here  to  be  definite  about  their  traffic  demands. 

The  demand  profile  shown  in  Figure  16,  is  on  an  area  basis  ar.d 
does  not  indicate  definite  requirements. 

CEOGHAFKIChL  COhSUSHAflChS 

There  are  certain  geographical  regions  tnro,..ghou <-  the 
world  bet'.veen  which  telecommunications  have  traditionally 
occurred.  These  regions  are  most  easily  typified  b;,  pop'ilation 
density,  individual  classifications,  past,  present  ar.u  f..turt_ 
communicatio.ns  facilities,  and  trends.  As  such,  they  have 
influenced  the  areas  in  whicii  the  present  earth  term, Inal 
stations  and  intercontinental  submari.ne  cables  are  locate  : . 
Figure  17  oho\;s  that  the  larger  part  of  the  v oi:-ld  i o.u.lution 
is  spread  logi  tudinall'/  around  the  world  i,i  a belt  ,v  \ ..-cc.. 

''0°  north  and  ^40°  south  latitude.-^  Very  little  of  tl.e  cartn’.- 

Communiccitioii.  • Jatellltos  ^ a,'t  ( "’eneral 

Electric's  Comments  Before  a hearing  of  the  tloi  re  Ccmmlttee 
on  ocience  and  Astronautics,  1961),  p.  2, 10. 


i 


Flr.ure  16 

Frodicted  L)oi:,a. k:  Fi-oF'lo 


:o 


[opiilat  ion  livo:',  bc./onil  tiic".'o  cxxroii.i  ua . /urLher  r:.ajor 
.’o  lOPtitrn  Li  on:;  o ■'  population  oxi  nlon^  ■'lie  ean'iern  and 
•vuGlcrn  coantG  of  Linitc.d  States  ana  South  anierica,  the  coast 
Ox"  China,  alon^;,  tlie  caGtern  coast  of  Australia  and  ivesterri 
coast  of  Africa,  and  in  xx'uropo,  India,  Japan,  anc  In.iochixia . 
Annex  I,  shoivs  the  prescnc  dis  t.  xoatior.  of  the  international 
tolocof.Uaunicatior.s  transir.issioxn  resources  v.'orldv.ide . hote 
tha't  the  majority  of  tiie  terminal  stations  for  both  communi- 
ca'tions  satollitec  a^id  subir.arinc  telepho/ic  cables  are  alorig 
the  coastal  areas. 

Because  of  geographical  and  topographical  differences, 
not  all  areas  of  the  v/orld  are  equally  promising  for  potential 
application  of  the  GTW's  transmission  systems.  There  are 
several  reasons  for  this: 

a.  Because  of  the  differences  in  climate,  distance, 
terrain,  level  of  economic  development,  etc.,  telecomn uni- 
cations  transmission  si'stoms  var.;  fro.,  one  ^.;eographical  area 
to  another.  For  example,  tropospAeric  scatter  is  an  ideal 
i.othod  for  co.mr.vunicating  bct’vcen  .n.oa  fai  (Cx.'’cen  loentain), 
'■'hailand  and  Vvng  Taa , Viotnai  .,  it  cai.i.ot  .'.cv.cv-r , be  usod  to 
co.mmunicate  in  a direct  11:. i;  het\/een  fhaila  ...  a. id  Japian.*^  .^n 
the  other  hand,  in  some  la. id  .ai'oas  the  use  of  co.-ir.unications 
satellites  could,  because  of  uiie  difficult  tei'rain,  t^.ru  out  to 
be  loss  expensive  than  micro. ..xvo  r^  la  s or  cnblc  systor,..i. 

b.  The  geographic  pattern  of  c’cr  ar.  ’ dictates  tlio 

iv-qui rcfhonts  for  loca'.i..g  t'lp'  a..d  ttic  computerised 

*^Rionsi  , ’ at  tlicv  . / 1 e ti  .-ixm  3 tueies  domi.. uni  call  oi.s- 

f lectronicG  196R-19fO . hoparti.et.t  Cx"  tne  ..r>-y,  197B,  p.  jC . 


— 


Cl 


itches  of  the  GTr’.  '"o  bo  c;ono.'‘  . /e^’ur.  e of  traffic  in 

;uiy  ax-on  v/i  thixi  the  -'.cOjic  of  , nj-i'u.i]ac  trans.  i scion  cysto;-. 
./OL'lb  ha/c  to  Lo  lur,_  c ci  o'u;  i '.o  ■ p.  uj-t  the  conclroctior  ariJ 

operation  of  the  nccossar/  earth  ter.Tii.ial  ctationc  and  cwitchec 
or  the  1 nterconncctia.j  tcrr-^-c  tx-i  al  cyctc-.c,  even  if  it  ic 
acsnrr.ed  that  the  caxcllitec  ox-  co.baarine  cable  systenc  are 
already  in  operation. 

The  routes  of  -.-.■orld  con.aurxicattonc  of  various  hin-.. c 
have  ixo  o e/ol.'oc'  hapha/ardl;/  bu  ^ are  closely  I'clatcJ  to 
i.c’tional  trade  and  political  relations.'  ..jch  of  the  ^.r.-st  .t 
teli'Co.Tj,.'jxxications  traffic  follo.'/c  tixe  ^;cneral  traJo  rou  s of 
international  commerce.  ihero  are  three  principal  routes 
(see  fipure  IG),  first,  is  the  ..orth  atlantic;  second,  Is  the 
E'uropoar-Far  Ga.st  route  throu,';;;h  the  Guez  Canal;  third,  is  tne 

r 

ErrOiJC  to  Southi  Ar.erica  Icr.  Sibnarinc  cables  (see  Fi^,ure  3), 
10-.:  connects  nalnly  those  areas  of  tire  v/orld  vmich  alx'eady  had 
S0I..0  for-  of  co.-'.Tii'.nications , because  of  trade  or  politicai 
i-elations.^  these  three  sajor  tra 'e  routes  are  also  the 
-rixiary  routes  for  intercontine,.tai  teleccr..nunications,  as 
s xc’n  they  forn  the  architectural  frar.cv'orh  for  the  Global  Tclc- 
coriii;.  -iiicaLioixj  ' c t',.'ori. . 


'’loll.  , Cherry.  ..’orlc  Co;,-..aunications : Threat  or 

^ ro..ii  so?  (Bath,  v,.  1,.;  .iiley- lx.  oerscience  , 1971).  p.  CO- 

r 

bid . . p.  90  uivi  93  for  ^ discussion  of  corrclatiow 
t--/o  ;ix  Chip  anfi  Airline  traffic  routes  and  n.ossap:e  traffic 
rou  tos . 

^Tbld . . p.  83  for  a discursio.x  of  "Co.a.nonweal  th 
.'•'lepiionc  Cable  3ysto;:," 


r 
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Thr:  GO...  .■'UnicatioriL;  su';ell.itc  oransr.  iscion  systea  .•.•ill 
bo  tiio  pii..ax’v  o.irciit  path  ?or  t'.c  ..Tb,  aa  auch  it  r*uat  ;.cot 
I’L.  Oi.via  tt^chnical  Lair..iar(i^, . ’ibiia  acc  Lion  presents  the  racJio 
1 Inh  c.;cai.^n  calciia tions  v.'hio.i  -uvide  the  basis  for  the 
c’oto”' .ina ti on  oi  the  tranG'"iaaion  systoas  characteristics  and 
f.'.TL!  cr  ecriOnstratod  the  i’easibility  oT  tne  proposcf^  Global 
'I'cleconrr.unicatioixs  betv.'or’:.  The  equatioxis  and  assx.aptiona  that 
are  used  are  shown  and  the  results  are  tabulated.  These 
calculatio.ns  are  based  on  present  hnov.ledije  which  can  be 
s'Lipported  by,  textbooks,  technical  papei-s,  and  various  ent^ineerinp 
references,  and  coi.:poncnts  that  aro  presently  available  ori  a 
co.'';.'icrcial  basis. 

a . Determination  of  required  Carrier- to-boise  (C/?.')  - 
STD  transmitter  to  satellite  receiver.'*'*^ 

Assume  this  is  a frequency  ..odulated  (Z  ) system 
usiny  sinyilc  sideband  nulti''ae:.  techniques  for  a 600  clia..nel 
r:ystGrn  Tho  si_;nr.l- to-noise  (d/'.b)  in  the  wors'c  cha..:  ol  is 
r staoj.ishcd  as  A?  db  unvs.-i  h'  ed  ( '.'.'eioiitin^,  factor  is  3 bb ) 

'./hich  is  coi.ipar'ibie  co  the  trc.iiscont : r;ental  system  and  is  i.. 
accord  v/itli  the  JCIf.  'reco.'rim.onuation . 


^Porr..ulao  v.'ore  adapted  f 'on  ti.o:  Tochni  cal  A*  : t.  ndix 

to  Go...mon  ‘~s  b;/  the-  ; icrov/ave  Si  c tion.  of  *~ho  floctror.ic 
J ndus  !.r  in  1 Associat  ion ; to  the  I.'ousc  Co..'.;.:  1 1 tec  on  Science 
ane  Astronautics,  contained  i xi  Com..munic:it Lo.ns  i..»auejLli tes . 
ilXj  ^ t 13-i|  i''  * 

■“  ^Intornatioiial  feiep'nonc  and  relcf;i:'a>'h  . i^ef o'ence 

Data  for  !:ad  lo  Dn.  .ineers  ■ (.be:  .'orb:  };..-:ri  . Dam.s  & Co . , 

Inc.,  1<J6CT,  p.  f-1. 


3/ri  = C/N  + 20  loj 
O’/,'!  - 3/r;  - 20  lo:; 


' -j 

_2 ^ 

h„ 


.0  loc  ^ 


10  10^:  — ^ 


) - 'l  3 chanrol  deviabiori  200  khz 

c 

la.  = To  the  highest  froquenc.y  f CO  voice  channelc 

' = 25I1O  ]c.h'^  (6  i.'.hz  baaeband  Toj'  T''^) 

B = IF  bandwidth  (for  6OO  voice  chanr.ola  or  TV) 

= 16000  !.hz 

b = channel  bandwidth  = y;  khz 

c/r.  = 47  - 20  loa  = lo  io£ 


2x3  khz 


G/N  = 32  db 

12 

jJetGr-,_nation  of  aatellite  rcceiv<^r  noicc  level 
2o::;o  power  of  the  receiver  (Ij,;)  = I'tp  + 13  loh  6TB 
'.die re  : 

^ - excers  noioe  factor  of  the  receiver  = 3 db 
i = '’.Joltz,.;ann ' c constant  = 1 . 36  >-  13  '' 

T = Effective  noice  temperat  u-e  - 230°,. 


■?  = "”  band’. 'id  th  = I6  ,r*hz 

I..  =:  db  + 10  lo:.,  (i.33  X 10'^^  2.  290  X lo  X 10') 

r , = -i:h  dbw 

, - . 1 3 

a '.tenn'-t  ha  oe  ter’iinatxon' 

= Gaina  of  ranor.ittin 'j  antei.na  (a  iO ' >’iar.eter  dish) 

1 

- jJ  db  (at  :').3  '-:..h;  ) 

= 59  '16  (at  6.5  kfuhz) 


''Fcrr.rlaf,  '..-ere  adapted  fro;.i  ^ho:  Aichi.i  cal  flopen-ii  x 

Co  Go;.;-e:;tr  b'r  the  ' icro<-:a''c  3ection  of  tb.o  Electronic 


I ndun  trial  Anaoc  lat  ion;  to  tiio  house  Cor.r.ittee  o’i  3cicnce 
and  AntronautLc.;,  conteinc  ' in  Go.7.."iur.icut lonn  Jatolll  ten . 
I'art  2,  196]  , , . 303. 

^-^rbld  . 


o 


= Cain  of  iho  satellite  recuivin{_,  antenna  (the  earth  aab- 
■'  t^eni::  an  an5le  of  17°  froir.  tiiC  hoif;;ht  of  P2,300  rriiles) 

Ij  = ?.0  db  (for  6.5  kmh.i)  to  ::;ive  a 17°  bean  an^jle . 

.14 

‘over  Output  fro;r.  the  nTC'a  Transr.ittor 
itn  = 4 + C/l  + Lp  - Cp  + P.. 

i O ii 

‘.r.ici'G  : 

A Space  attenuation  (at  22,300  r.iles) 

A = 200  db  at  6.5  kmha 

Lp=  r:isce]  laneous  coupling  losses  = 1.0  db 

' j 

200  + 32  - 1 - 59  - 20  - 124  = pC  dbw  (at  6.5  krr.hs) 
r,.,=  1.0  k\v 

b . De  bernination  of  r'..vj  -'ired  Garrior-to-nol se  (C/P)  - 

1 5 

Satellite  transni tter  to  receiver 

In  the  satellite  +o  earth  syste.'-.  a different  tech- 
nioue  '..'ill  be  used.  This  tochniiue  is  known  as  wide  deviation 


F”.  A^^^ain  the  base  band  will  be  6 nhz,  to  acco.Ti!r.odato  the  TV 

c/r;  = s/::  - 20  log^—  - 10  lo:  — 

1 

n = RI.3  channel  deviation  (neak  deviation,  of  40  r,h.i) 
c 

= 2.0  rr,h7.  based  on  CCTR  reconrrondations  for  Loaning 
h^  - 2.54  nhz 

Jl 

3 = Receiver  Bandwidth  = 12  r,;..’.  (twice  tlic  basebajid) 


= 47  - 20  lo{ 


2.5^'  ah.. 


, , 12000  khz 

" 1°^^  2 X 3 khT 


C/r;  = 14  db  (which  will  allow  a fade  rargir.  of  4 db) 
Oeter.Viinat ion  of  RTS  Rocci  /er  Boise  Level^  ^ 


^^'Ibid. 


bid  . 


ou 

Th  rC;i.r-th  Teri;Lnal*s  receiver  \/ill  have  a !.oir;c  te:..porature 

0 ' 30°K 

r/..  --  10  lOL 

1/.;  = 10  lo"  {1.3°  X 10"^^  X 30  X 10  X lo-) 
r = -1-^4  ]bv,' 

I'l 

- 17 

Ootori.iina tion  of  Satellite  trr..,,  cter  Poiver  Lutpux 

1 r,  = A+  C/lt  + - C,p  - Gj^  + pp. 

= 20  db  (at  6.5  /crah::) 

= 49  db  (at  6.5Pr-ihz) 

= 190  + ll'-  - 1 - 20  - 49  - 144 

L 

I 'p,  = 9 dbw 

P,-,  --  l6c  ir.illiv/attG 
1 

c . Conclusions 

The  earth  terminal  station  '.vill  use  conventional 
tecl'UiiquoE  to  transnit  600  voice  channels  or  one  TV  channel  to 
the  Geo-stationary  satellite  receiver.  The  power  required  v;ill 
be  one  (l)  kilowatt  into  a 60-foot  dianetor  dish.  The  satellite 
trtinsmission  syster.  vill  use  wide  deviation  techniques  to 
transnit  the  600  voice  channels  or  the  TV  channel  back  to  earth 
..'ocoi vei' . I’ho  satellite  will  have  an  out^/ct  power  of  160 
rdlliv.’atts  to  bo  received  or.  the  earth  station  in  a 60-foot 
diani.'ter  anteiana. 


r 

phenoiiona 


Oh  hOICF-  AhJ  ITTnRFaPnhCS  Oh  naJIG 

oruTiunications  satellite  systc'ns  ar 
of  Radio  Freiiuoncy  (RK)  ana  i'.oin.e 


e 


i 


COhSIDwRATIOho 

subject  to  the 
nterf eronce , 
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Ibid 
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cfi'ecto  tiiat  nay  clocrade  ov'-'rall  cysxe;..  quality.  The  najoi- 
uot'rcoG  of  ii\ '.erTerence  ajid  aoisL  tnat  nay  affect  the  satellite 
systeiu  are: 

a.  iiadio  frequency  3i,;3Tals  fron;  the  'oransii.ittiny 
a'lLcnria  of  the  earth  terminal  scc.tion  interfering  v/ith  other 
satellite  arid  terrestrial  s^,st(_,  . . 

b.  Radio  frequency  sigizals  fron  terrestrial  radio 
coiumunications  systens  interfering  with  the  receiving  antenna 
of  the  earth  tert-inal  • 

c.  rioise"that  occurs  when  the  sun  passes  directly 
behind  the  satellite.  The  sun,  being  of  such  a high  noise 
temperature,  is  an  extremely  pov/erful  noise  source",  that  tends 
to  blind  the  earth  terminal's  x-eceiver  to  the  satellite 
traxismitter . 

d.  Radio  frequency  signals  from  the  satellite's 
transmitter  interfering  with  receivers  of  terrestrial  systems. 

e.  RP  signals  from  terrestrial  microwave  tele- 

corni.,  iiiications  :.xxd  other  electromagnetic  systems  intorf eri'ing 
with  the  satellite  receiver. 

i^ho  type  interference  identified  in  subparagraphs  a,  ar.l 
b,  above  can  bo  protected  agains  x by  iieitlal  planning.  Design 
should  in.-ure  tliat  sart/x  Tcx’.’.ii.ial  stations  arc  located 

^^xJamos  i.arlin.  Pixture  D(  ’'elopnents  in  Telecomimur.i - 
cations.  (Englcv/ood  Ciiffs,  d.iJ.;  Prentico-Kan  Inc.,  IO71) 
p.  r';l. 
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^.va^'  frofu  concci.tra oioas  oT  terrestrial  ratio  frequency 

o!!:L  tiers.  ar.1  enna  design  shou]  ri  insur.'e  that  .;i..e  lobes  arc 

nulle"’.  KofiicrJial  actionr;  v/jll  incluee  as  an  option  chanp.ine 

rrecpioncies  of  either  tho  satclj.itc  or  corrostrial  system. 

'-'he  sun  noiso  phenor.enon  is  not  expected  to  eausc  gra'/o 

pro’olo:riS  in  tiiat  it  only  occurs  ouico  each  year  ar.d  chen  orili 

1 e 

lasts  for  about  five  minutes.  ^ figure  19  depicts  these  cases 


of  interference , except  for  the  Sun  noise  problem. 

To  discuss  acceptable  interference  levels  and  criteria, 

tiie  CGlh  recommendations  royarllnm  frequency  of  accuracy  anu 

intei'u’.ity  of  acceptable  dep,radation  of  telephone  charx.el 

2 0 

porf orriiance  should  be  use'’.'"  The  dcsi.pi  objectives  for 


] 


a/eraye  overall  system  poise  per  cnonnei  is  a i:oimali.:ec.'  s/' 
ratio  of  51  db  psophmetricall;’  ’.■.•eiff.toi  . inis  Is  equal  “to 
':-C  db  .veightcJ  over  a 3 i'hs  baj;d.  The  GCI?.  recommends  that 
this  noise  level  not  be  exceedeu  more  than  5C  perce/;t  of  the 

on 

tiro.''  Tile  noise  per  circuit  .ailo  ti.c.i  cun  be  commutes  as 
-■  ollov.’s : 


nO  c:b 


d/N  (50/  of  tho  time  pei’  r.llc)  = -4b  + 10  lOj  ibCOO  = 
For  a typical  microv/avc  s.-stc;..,  the  acceptable 


^•^Tbid. 

20 

International  Tclcplione  and  Tolcyraph.  .\c  fere  nee 
Data  for  Fad i o Tn.  :i  .locrs  . (."''.w  lorh:  Howard  ..  Ja:..s  d:  Co  . , 

19o£  ) pp.  2-9.  For  a discussion  of  tiio  criteria  for  noise 
and  interference  in  hypothetical  circuits. 

22 

'“Formulae  ■..■ere  ad.aptec  fro:,  the:  rechnical  .-Ir end  i x 

to  Coi  ;ir.ents  by  tiio  icrov/ave  Jcctl  o;.  ojj  ti,' ' ilec  troni  jv 
I ..u'u.strlal  AssocI  atlon:  to  the  iiousc  Cormittec  on  Scic.4cc  tind 
Astronautics,  contained  in  Commui.ications  J.i tell  i tea  i art  2, 

1961,  payc  815. 


?i;,urG  19 
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;j/r.  is: 

= 70  - 10  lot;  ,'T  .'./Storr  hop^^ 

If  iho  therrial  nolso  and  inLernodulation  contributions  are 
equal,  tticn  each  coriLribute  half  ehis  value.  Thermal  noire 
IS  then: 

ij/'i  = ( '.  + 3 - o9  db  j.,er  nop^^ 

Where:  f.'  = thermal  noise  in  a telephone  channel, 

t ^ 

The  television  noise  recommendations  are  shown  in  the 

2 ^ 

OCIR,  recommendations  in  "Reference  Data  Foi-  Radio  Engineers".  "" 
The  20 B noise  level  here  is  taken  as  the  design  level  and  tne 
allo’./ance  of  .64,^  of  the  time,  considering  other  uncorrelated 
interference,  becomes 

55  - 47  = 7 db  above  the  design  le  'el.  In  television, 
the  v/hole  interference  power  cari  be  considered  to  fall  into 
the  baseband  for  carrier  separations  close  to  the  maximum 
television  frequency  the  ratio  of  interference  power  to  thermal 
noise  power  is  essentially  the  same  as  the  ratio  of  interfexence 
power  to  Equivalent  noise  Input  (EM).*"  This  means  that  vising 
E..I  as  an  interference  criteria  (.Oil  of  the  t!rc)  will  pruvid-. 


2 1 

~^Ibid  . 

bid  . p.  6l6. 


'’■'International  Telephone  anu  Tele^  I'apn . Ruferc  .oe 
Da  ta  for  Radio  ^Engineers . ( .ew  Tork;  ilov.axd  ...  lams  <v  Co . , 

Inc.,  196^0,  pp.  2-5 • 


'ibid . . pp.  22-29;  For  a 
;<ecomi.ie.idat ions  anu  3ta:idards  for 
ca.sti  ng . 


d iscur.sici.  0.  I.' tornatlo..al 
oound  an.  ’’■luvi.-'on  .n-uax.- 
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an  (ib  lo'..er  interforonce  level  than  the  CCih  i'ecom.r.ended 
love.'..  i'ht'  leriveii  technical  desifjn  parai'ieters  for  the  sys^  ,'rr. 
arc  contaii'Oi]  In  Annex  II. 


hin.  .£hT  0/'  TKA  T.uh.sr.iSDic;.  di.-iTi;., 


The  space  segment  of  tnc  cranstr.i scion  s^'cten;  will 
consist  of  a p;eo-r;tationary  satellite  orbiting  at  23,300  niles 
'■^he  satellite  will  contain  24  transponders , each  of  v^hich  can 
liandle  up  to  300  telephone  ci.rcaits  or  one  xelevisioj,  signal. 
Tno  satellite  receiving  system  will  give  a 20  db  gain  to  t;,e 
received  signal.  The  satellite  ti-ansponders  utilises  a 160 
illiv/att  transmit  tei'  operating  at  microwave  frequencies.  The 
use  of  riultiple  transponders  in  the  satellite  provides  a sub- 
;-'  antial  af,*oun  t of  redundancy,  so  tha . if  one  transj  onder 
.'inoul'i  fail  the  entire  capacity  of  the  satellite  v/ill  not  be 


EA  U'H  TERl  lit-iL  ox'AtlOr.Kj 


There  is  no  hardv/aro  doveli.  pir.ont  required  for  the 
f .:rtn  terr.inal  station  portion  of  the  co;..inui.ications  satellite 
I ’ai's;,., I ss j on  systeiu.  e'or  the  i.iosr  part  these  stations  are 
alrcu  ]y  er.iplaceu  or  are  coiiifi.ercial]  y c.,vailablo.  .issociated 
nd  th  i;he  satellite  transmi ssi o/i  system  are  two  oasic  types 
of  ground  statioj-is.  The  first  typ'C.'  is  the  lax-gor  ora  and  will 
:.c  ’/c  as  the  traffic  relay  betv/ocn  poiiits  i.o  t having  Urect 
arci.r;;;  to  the  transmi ssio.n  medium.  The  smaller  ..tation  is 
anticipated  to  be  used  to  sor/e  the  n^ed.^  of  i'oi..oto  .a  ’1  o.  . 
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aaJ  ai.'','u.r;  o uic  v/orl'’.  ‘7ik  iiui  .ber  of  char;nelj  wnich  any  of 
Lne  eartli  '.itatioiia  are  deoifnioc  to  handle  will  depend  on  the 
Lrafi'ic  density  at  that  particular  station.  fhe  network 
pro'/Idi  s that  each  tenrr.ir.ai  the  t servos  as  a primary  trans- 
v, Is. .ion  pai.;i  .viil  provide  at  least  00  channels. 


h 0 Si  .i  1.^ i. .'i..-.  Cii.vln.  P 
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I 

I 


h 


i;ho.tl'A  ,'';roaoly  increase  the  riUi..hor  cl'  ini,ernationcl  telopnore 
ehaiinoi.c  a/ailaolc  at  any  one  cine,  theretoro , the  cost  pei- 


c.ica'inol  r.houl  I occreasc. 

Tlio  'oasis  of  conparison  is  cost  per  channel  per  year. 
prii;cipal  eqaaiions  used  foi'  these  coi  .puii  sons  are: 


iatellite  cost  per  o..aiinel.‘ 


(1 ) = 


s + 1 + 

:j  + T + OcL  + % ^ y. 

c c c r s 


.'hare  : 


= Cost  per  voice  channel  per  year 

:J  = Development  Cost 
c 

r = local  s.ysier;;  investient  in  Cv^ri.iinals 

0^  = Annual  terminal  operatinti  cost 

D = hur.ioer  of  satellites  in  orbit 
0 

ir  = irobabillty  of  successful  launch 
.3  = lost  of  satellite 

= Launch  cost  per  launch 

. = hunber  of  satellites  launchcu  '..'ith  a ..i.p.le  vehicle 
= .can  tif.e  to  failu.re  in  or'cit 
C = Capacity  of  the  system  in  .'oice  cha.cnels 
;■  = Discount  factor  --  Present  value  of  per  year  for 

13  years  at  G,3  interest 

■’he  ne.rerator  is  siir.ply  the  to  cal  cost  of  the  communications 
satellite  system  over  its  life  tir.e  of  13  ,;carr. . 

•'  .illxaci  n.  . ecKliny.  Cui..mu:  i caoxoiys  oatoll itc  . 

( bant:.,  : onica,  Calif;  hand  Coiq  oration,  i'  6l ) , p.  ;j . 


i . 'rill'  ' J'ui’  cjalciil.- ti  u".  'o  ; t.  !■..  -'t  Ka; 


rhai.iiul  I'oj'  o i ui:ui  .•.i.ru'  (Jul)Ju  ;;,7r;tor.. . 


0 


G :;  + 
c 


i \ — . 

C a 


cn 


C.. 


, 'hrro  : 

7 = Go^t  pel'  voice  cha  '.nel  per  v.ile  per  jour 

C ! 1 ^ X - 


r 


c 

rn 

C 

A 

r> 

O 

0. 


= Anneal  operation  cost 
- Terr'inal  investnent  cost 
= GalA'^ape  val’ie  of  terminals 
= TA3T  investment  cost 
•=  Aalvarro  value  of  T/V3I 
T = Im'’Gst[;iont  cost  per  mile  of  subi  arine  cable 
3.^  = 3alvar;e  value  per  i..ile  of  cable 
" = itresent  -/aluc  of  t'i'OO  fifteen  pears  i'cnce  at  interest 
Gapacity  of  a cable  in  voice  channels 

= Len,'th  of  the  ipiven  system  in  miles 
r = Present  value  of  pi. 00  per  yeac  for  15  ,,'oars  at  8.i 
interest 

Gable  is  c;:r)ccted  to  liave  u GO  year  life.  'hercforc 
to  equate  cost  v/ith  satellite  systoi  s the  coble  }iad  to  b'. 
asrn.,qno  i a nalvapo  value.  The  salva;,c  value  of  the  cable  at 
the  end  of  15  ^'ears  v/as  estimated  to  be  one  fourth  of  ohe 
Initial  invostir.ent  cost. 

c.  The  results  of  oiiuaLions  one  a.aJ  i.'.'.fo  are  usec 
1 rectly  in  the  equation  to  be teriiiiiiO  tl'ic  cost  per  voice 


li 


i;..i  1 ei..en ta tio.i  o2  f'C  Ji'.i.  Thl.-: 


i;ior.  1.;  u a^f'd  on  the- 


,.ro\io.,in  oquatioi-3  v.i  Lh  tno  excoption  tha'.  in  or  lor  to  nho.v 


Iho  OTToct  of  the  co(  .putor  i.  <.<  d nv/i tcho 


Oil  'w 


lat.nol  a' 


ability,  a aev.’  factor  iiao  been  p.  t in  liiC  dononinator, 


i . , + . . i . + 

do 00 


..iicrc  : 

'■^c"n  ~ per  voice  channel  year  through  the  GTh 

= Nct'vori:  development  cos>. 

= I.'et'.vor..  operating  coot 
= het'.vorl:  oquiprrient  coot 

7 - dost  per  voice  Ciiannel  for  3 submarine  cable  oyoterr. 

or  I 

7^  = Cost  per  voice  channel  via  satellites. 

J..,  - The  fa.ctor  by  v/hich  ti:e  co:..puteri;..c  ’ sv.ftch  will 

increase;  the  availabil I of  ihs  vo’oe  ^haru.els 
in  i;lie  s/s  terns  connected  co  tiie  nc  two  v , 

- 1.6 

''ca  = availability  of  cha-viols  on  li.e  sa'^ellitc  syst'^  . 

C = Voice  clumnels  capacity  of  tnc  L;ub...arir.  cabl  system.- 
connected  to  the  Cv/itch. 


= A consta.it  ’..scd  to  co.mpL'.t  ' costs  f o s".ct'ns  ir  ’ti.lly 
having  un-iseci  capacity,  utili sa or.  rate  I'ise  • -^or  tne 
life  of  the  system. 

;■  = Discount  f actor--prosent  va]  lo  of  ‘^l.CO  per  . f.  r 

15  ^ears  at  intcre,;t. 

7'ariablcs  to  bo  ■.-sec'  in  thi.e  cq.ation  .:'  c..n;  i:. 

■'able  J V-  . The  cost  of  ;*  2 , n.ilc  voice  tei(q,'oiic  cieo_.  It 

; rc.vi.ntly  abo  it  '^?2' ,000  per  year.  ".  is  i..;  co:-.^.'nrc d wl‘: 

■ satelli  e a.,  about  ,;.  0,  '70 


M'.e  co::,‘  of  a voice  circuit  l. ver  . 
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GIIA?T::  ; [ 


'7?. 


CVAL^’AT  [O: 


CC:;CL  lAIGI.A  .iAJ 


ICA. 


jATICi.o 


?hir3  chapter  '.vill  briefly  sraraarl ^.o  and  evaluate  the 
...aterial  diecL.ssed  and  analjred  in  Chapters  II,  III,  and  IV. 
..'h.ilc  no  nen-  aaterial  '/ill  be  introduced,  significant  aspects 
of  the  material  air ?ad^  co/erei  will  be  explored  to  isolate 
"ata  and  infOi'mation  on  which  to  base  co 'icl  ;sious . Those 
recor'.i.'.cndations  warranted  by  the  e/aluaxion,  relative  to  the 
hypothesis  put  forth  in  Chaptex'  T,  will  be  proposed  for 
i . p ,L  0 Hi  e n t a i,  i o ; 1 . 

It^ALUATIGh 

.'o  ’nave  (’iscussod  and  shov/n  that  by  its  \'gcj  nature 
. .Icbxil  telcoorr  uni  catioi.s  m.-tworlxs  roquii'c  increasCv:  con.r„unj- 
cn.  ions  contact  and  in  terdcy.e.idonee  ar.ong  the-  nations  of  the 
■,vo.  I . .0  have  seen  the  inevcx  >'owth  in  toloco::.!  .uni  cat  j o,.s 

( '-  . , Africa,  Asia,  a.ii  Jou  tli  A.-.erica/',  a.  .ox’g  the  vai’ious 
ai’i-.ns  of  tiie  ..’orld  . The  ai'iasin'-.  p,rov;tn  of  global  tc  xoco:  ni- 

ca'.’or.:  and  ic’ varices  in  tcc;u.olo^_,^  pro  .ises  tiic  •■.orid  .he 
b'  uei'its  of  conti  lued  rC'.Uictio.ir  in  tolocoi,.:.,unications  cosx, 
■.•.iiilc  at  th"  sai.o  tir,e  j iicrc  asiirg  tne-  quality  and  reliabili  :y 
o service.  l'ho  Increa.ii.i  a vailu.jil  i ty  aru.  decroasin,^,  cast 
o’  ii  ,te  rcon  I inei.  tul  tuiccor.ii.iUi . ica  t,  Lons  circuits  i.ake  tiic 


C3tujii  ;hi:ion'c  ol'  the  h' 'h  a acla Livel  ci;.pte  enjinecri.ifi  t;u3/v, 
bi’t  on^.  tlial  v.'ill  I’o  ir^ajoe  inve jtner'tr.  of  TiCney  in  earth 

ntatLui.a,  coi..juterii-t‘h  oV.'itchcfj  and  in  terrestrial  tclecoi.ir.iUiii- 
cat.i.o;"’  s^':;tei..r  in  the  lens  developed  areas  of  the  world. 

■ ’.atelliti.,  coi.'ii.iunicationn  sy;te!..s  are  jjrefcrred  over  Gi'bciarine 
eahlo  s.;.:i:ciriS  an  a prir..ary  tra  is.  .^ssion  ...(;ai.s  for  the  CT;. 
btea^'so  of  the  cos-  ■iifferontial  (which  was  discussed  in 
Gaaptor  'V)  favors  satellites.  o„br.arine  cable  systems, 
however,  will  still  bo  a.n  intci_:ral  part  of  the  global  tele- 
coi..r.unicat Lons  s./steifi,  and  will  servo  GLC.iA'^w  as  a bach  up 
sysicir.,  a^iu  to  allow  ihose  nations  of  xhe  world  i,ot  having 
saiclilte  torr.ii.als  access  -o  the  GTIi , via  the  computer!  ..ed 
tches . 

In  19’' y a result  of  ti.c  "Cuban  ..issile  C^'isis"  and 
the  '/cry  real  prospect  of  a.i  ari  ei.i  conf ronta tiun , . oscov.  and 
..ajiiington  agi-ccc  to  establish  tno  JIL  as  a Jar  Avoidance 
roiocorir.uTiication-j  Gyst*":”!.  As  ,,o.ooal  sol  JOOi  .i.iunications  toc..- 
■,nio  y has  cvo'vod  so  i.a..  the  dCi  . The  s,,'.  tcr.i  currently  use 
CO.  unieations  satellites  as  pi-i;..ai'’y  ,'aths,  re-lyi  ig  on  sub- 
ar’.r'.o  ca  as  a bad.  up  transr.issio;  sy^-t'  v.  'n  tra,.3fcrring 
to  the  satf'litc  s^'sto-is  the  s'^curi  ty  and  rc 'unda.,cy  o."'  the 
JCI,  war  s 1 j.:  oa.ntially  ir  prover. . 

.^i.,c  the  tii.c  of  its  in.it..]  luf.  on  tno  s^.  sLc.  har 
h'^en  iisod  on  15  different  occasions.  i'rio’-  the  : .•uitallatioii 
of  tlio  IC:,  a .,ta‘c  of  "Cold  '..'a-'"  ,xi"-ou  lot-./oon  the  '..ite  l 
Gtat-r.  a.)d  trie  Go /jet  'nion.  Ti.nt  refi  a tionsh  i p Isas  r.o". 

vol  .‘e-’  II.-’O"  n sts-'s  of  I;- crca.il..,  Lwig  sn.l  cooperation  to 
the  point  ■.iiicrc  i..creas''d  into  c.  ' tursi  jo  si.i  catio.ns  ar‘.o:i,. 


y 


L!'.o  poopio  of  bhc^ij  o 0 coL<;iti'io3  ar^  ta*  place. 

AlthoLU,h  cai..  is  a i.  ocol  i.yste.n  x'oi'  .ar  a/oicanco 
oMa  ate  '.;  auct  coaclacc  that  i t co'il  ; be  r ore  econorr.ical , 
it  v;ao  a cubaya  tci.'.  of  a laap;er  co: laxicati  0..3  netv/or'..  •.vcalJ 
v.lhe.  file  acchnoiOii^ical  acivan'':G:':.  .ats  in  tclGco..'.i.'.uriicationc 
have  yot  to  be  Liaof  in  a yGriOi'al  a.'r'te;.  fc  r ''a.’  avoidance, 
that  all  ria. tions  of  the  v,'orld  1 .ay  have  acccGa  to.  As  a sub 
:;yste(:'  of  the  ITi:,  the  lliO.iATS  vibl  yet  a free  ride,  in 
tcr.'.':S  of  cost. 

cor:AL.,.iic::A 

The'  rj.fi.  doi.ai'ic  lo'  i n tex’na ‘.ionai  ane  jntcrc^ontii 
eo  nic.-i.  tj  ors , '/.'ill  sup^'orL  the  c.:  taolisn:..e;  t 0''  a !lob  il 
"'’elecoiTii  .i.nica  Lion:'-  rle  t./or.  . fi'.cc  establicfco  the  circiit 
c.aT'.ae  i ties  offered  by  ti'e  nctv'orA  rricbes  it  econo;.. i ctilly 
attractive  to  aso  taut  s^stetr.  for  a yas'.C'ral  .var  avoid:ince 
s;/s..e..  that  s available  to  all  nations  of  the  worl^  . The 
prcs-^iet  './slou.c  of  i.  ter  la cionai  and  i torcoi'.tinental  tole- 
co. .!.  i.ini tio  is  offer  a.i  ;;xcclie-i.t  eaxe  frc.  '..'lich  to  transi 
tio.,  to  t,v'  'Jlob').i  :'olGCoi:j .i!riication...  %etv’or,  . 

0- ..  Xj.  . jf  V TT  A 

It  is  co;.,... end  e' i thac  the  Clobal  feieco'- ni’nica ‘lior. 

i'ot/.orl:  ('ir,:),  bo  established,  atili..ir.y  ’•'ne  jire.-ont  facili 
o*’  th  -.orl  '.•■idio  oelocoi..:..ani  ca  . io.'.s  ryslo;.  , a 'y'-cntc  d '.•'here 

,C  C e . ; S.-Li',/”  ^ C0..|..1I  i.e  ; .-..1  tCuO.. 

1 . tiic  satellite  c,  ' . ica'^ c ..s  sy;: 


1 


0 


.'.tal 


V#  X Lj 


iii  ' t _ e'’!.  t i i t ‘ 


i nal  ::  ta  t io,ia 


for  Rocoiir  tract  Ion  and 


'Jcne\a  ■.nternrtio  lal  Be 
D'jvelopnicrit , If  OT. 


f cvciv..  .cnt  i-ublicat^oi. 


Jopar l.r.fj.'it  of  ',)io  .V"  ./  Reflation  Bictio:.ar.,-  of 

fni  Qi ’d  ">  L'l  tc  a A~,^  ii.,  ?ori  I Juae 


fion.  , ! ab'.iicv.  . f 1 c lai:.  f tudic.;  ^ jrr.:^  r : cationa--:.loctronici 

If  i^ortr^er.t  of  tno  Ar.-.- , 19','2. 


"o’  . r of  f ■■'.jr'C  ;cutatl''ff  a . dci.uuitt.-c  on  Go veranent 
01  at  Loiir- . ..oaian^^a  oii  Govcrri;..Ciit  J o of  AatoL-iite 


/Oi...  u.-ic.  t.i  ona  . .oia  "j.ii,  pco.*  .-.i.l. 


'oaac  of  do  pronto  ita  V.J  von  , Ginht.y-Govor  th  Ccayrosc: 


AtOax  e 0 - 0 i.  1 1 . ^ 1 


;eo 


OCIO.’.CC 


r.  1 


7or.(  i.iicatio...  oa coll Itc o-i'ax''ts 

' .t'.O. 


aa  crona'  ■.  t ^ o a , 


I . .<aahini,7tor. 


'or  I of  i cal;: 

cij  . X i iJ  .>  • 


.o:  .f 1 c^.  li  orivi  1.  'V,': 

Go...aurfi  ca  -ionc.  -^atollito" 

full  117'. 


"T’lc  avoix  lIo;.  of  the 
fho  Ar.  " Gor....x;nicator . 


^arol.a, ]jCC 

- A , 

b’’./  L-y'. 


d'iar.jinL,  ..ar.ect  for  Gor..r.:unicatiOiie 
o'vay.j  f .a...'',,;  f . Vol.  if,  iio . 7, 


c ^laOiif  ^1.  • -.o>..iiiiiij.oa  lo; 
affnjrv,  Ccto',11’ 


1 

■ -1 

V 

‘ » • ' • 

"...a;''.;'  ,i..< , -.la  :a  ■ 

doi  . 

a ; c .1 1 1 o 

. .V  ca  ' 

'on.,.  7ol  ao . 

a.;  Ilf  : 

' ' 

-MO  rc  , jj . . 

. . , " ' ,.j . ...ovio  t 

Ao  t 

A1..0  -1. 

! ^a:olli 

. ai-;ul  . ^ro. 

. ir.i, , 

, Joco.-.b 

.^atell i o'.' " , ^1.  x'-M,-:.-, 

ita  I .i  O J.  * ** 


OoL'.n trio:j  of  ol.c  '..'orld  '..ith  dlooal  Telecor.i'UalcatioriL; 

j''ac:  i.li  v,ioo 
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• ' . a^ ■ of  Axipica 

3 ap  of  .lid oil-  a aal 
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u .ap  of 

7 lop  of  Central  and  .3oath  *itriGi'ica 

TjO.pend  : 

Cn  oacli  nap  the  s,/r.bols 

Satellite  aarth  Ten  inai  otation  Facilities  or  Facili c 
Ilf  = Jubrr.ai’ine  lablc  Coi.'ii.iUnicatlors  Facility 

.fo  .rcG:  Adapto  ■ froiii  C L.  t-.r:Lo  Ctudie.:  l;a.  r booi  , .ional 

oii  ii  L Al'oa  1 a OS  I Cofi'i'iiai'ii.^  a.ui  Genercxl  ..^taf-  Coj.leyc, 
Fort  lea 'Ciiv.'orth , Kansas,  AS(;^ust  1975* 
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